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1.0 Objective
The Stimson Lumber Company property is located in the eastern section of Libby,
Montana, on Highway 2 South. Historical Information regarding the property suggests
that numerous vermiculite products and wastes were used at, or transported to, the
property at various times and at various locations. Much of this material is still present.
Additionally, a vermiculite processing plant was located on the property until
approximately 1950. It is believed that these products contain varying levels of the Libby
Amphibole asbestiform. The U. S. Environmental Protection Agency (EPA) has already
determined that materials originating from the Libby vermiculite mine can act as sources
of Libby Amphibole asbestiform and should be removed (EPA, 2002). Therefore current
investigations at "typical" residential and commercial properties in Libby focus on
finding these sources. However, because of the complexity of the Stimson facility relative
to most properties in Libby, less is known about potential exposures, if any, that may
result from disturbances of these source materials. Therefore, a more comprehensive
investigation will be required at this facility than at other less complex commercial
properties in Libby. To investigate the potential impacts, EPA is pursuing a two part
approach. First, air and dust samples will be collected as described in this Sampling and
Analysis Plan (SAP) in areas where vermiculite is known or suspected to be present. This
will provide potential exposure information in these areas. Second, a separate study will
be conducted later this summer to screen all areas of the facility for potential Libby
Amphibole asbestiform sources, similar to screenings of all properties in Libby being
conducted this year. The primary objective of that work is to document and delineate
potential sources of Libby Amphibole asbestiform in a comprehensive, systematic
manner. A separate planning document will be prepared for that effort, based on the
Contaminant Screening Study SAP (CDM 2002) recently developed. The two parts of the
study will ultimately be combined, summarized in a specific report, and used to (1)
determine the need for any immediate actions, (2) determine the need for cleanup, (3)
prioritize any future cleanup activities across the facility, and (4) determine the extent of
contamination and delineate areas shown to be clean.
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2.0 Air Sampling
2.1 Personal Air Sampling
2.1.1 Selecting Sample Locations
Personal breathing zone (BZ) samples will be collected on a total of nine Stimson Lumber
Company employees using a task-based, i.e., job function, approach. Personal BZ
samples will be collected in accordance with (LAW) EPA Standard Operating Procedure
(SOP) 2015 Asbestos Sampling (Appendix A). Volume requirements will be IAW the
Occupational Safety and Health Administration (OSHA) Construction Standard for Asbestos, 29
Code of Federal Regulations (CFR) 1926.1101. Full work shift, time weighted average-
permissible exposure limit (TWA-PEL) samples will be collected on the following
employees:

• Five workers in the Plywood Plant (one for each separate job function, i.e., dryer
tender, dryer feeder, dryer offbearer, plugger, and green chain)

• Two workers in the Central Maintenance Building

• One worker in the Fingerjoint Building

• One worker in the Log Yard

Representative excursion limit (EL) sampling will also be conducted to document
potential worker exposure to airborne concentrations of asbestos as averaged over a
sampling period of 30 minutes. These 30-minute EL measurements will be associated
with those lumber company operations, job functions and work practices that are most
likely to produce exposures above the excursion limit for employees in each work area.

These nine employees will be sampled for three consecutive days. Sampling cassettes will
be visually inspected approximately every 2 hours for filter darkening. If loose dust is
seen accumulating on the filter, indicating potential filter membrane overloading, the
sampling cassettes shall be immediately changed out The total representative number of
personal BZ samples collected for both PEL and EL evaluations will be determined
during a preliminary site visit and be based on company operations, work practices, and
job functions. The estimated total number of PEL and EL samples will also be agreed
upon by the EPA remedial project manager (RPM) and the Volpe Center representative.

2.1.2 Collection and Analysis of Personal Air Samples
Personal BZ air samples will be collected by drawing air through a mixed cellulose
ester (MCE) filter (0.8 micrometer [um] pore size) at a specified flow rate during the
work shift. The details of the collection method are provided in EPA SOP 2015
(Appendix A). Personal air samples will be collected at a flow rate between 0.5 to 2.5
liters per minute (L/min) for the 25-millimeter cassette. It is presently anticipated that
sampling cassettes may have to be changed out every 4 hours. Several employees in the
Stimson Lumber Company work shifts longer than 8 hours. For example, employees
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working on the "dryer" process often work 12-hour shifts, and "green chain" workers
may work 10-hour shifts. For these employees, the measured exposure level for the
entire work shift will be adjusted to the 8-hour TWA-PEL for these unusual work
schedules. The measured concentration without respect to sample duration (e.g., "raw"
data) will also be reported.

All personal air samples will be analyzed IAW International Standard - Determination of
Asbestos Fibers (International Organization for Standardization [ISO] 10312), National
Institute for Occupational Safety and Health (NIOSH) Method 7400 - Asbestos by Phase
Contrast Microscopy (PCM), and EPA Asbestos Hazard Emergency Response Act
(AHERA) Transmission Electron Microscopy (TEM) analytical methods.

2.1.3 Quality Control Personal Air Samples
Field personnel will prepare two types of quality control (QC) samples, field blanks
and lot blanks.

Field Blanks
Each set of samples taken will include 10 percent field blanks or a minimum of two
field blanks. These blanks will come from the same lot as the filters used for the sample
collection. The field blank results shall be averaged and subtracted from the analytical
results before reporting. Any samples represented by a field blank having a fiber count
in excess of the detection limit of the method being used shall be rejected. Field Blanks
are collected by removing the cap from the sample cassette for not more than 30
seconds and replacing it at the time of sampling before sampling is initiated.

Lot Blanks
As a means of ensuring quality control in the sampling filter cassettes, field personnel
will prepare a lot blank for personal air samples by labeling an unused filter cassette
from the lot of cassettes used for the sampling and submit the cassette for analysis. Lot
blanks will be examined to determine the background asbestos structure concentration.

2.2 Ambient Air
2.2.1 Selecting Sample Locations
Ambient air samples will be collected from three of the buildings at the Stimson Lumber
Company (the Plywood Plant, Central Maintenance Facility, and the Finger Jointer
Building) and two outdoor areas (the employee parking lot near the former popping
plant and the log yard). Approximately four ambient air samples will be collected from
each of the buildings and the outdoor areas during normal daily operations and while
equipment is running. In addition, one field replicate sample will be collected at each site.
Therefore, an estimated total of 20 ambient air samples will be collected (excluding
blanks). The specific locations of the ambient air sampling stations will be determined
during the preliminary onsite visit. The EPA RPM, and the Volpe representative will
concur with the locations of the ambient air samples to be collected in each building/area
prior to sampling.

STIMLBRSAP
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2.2.2 Collection and Analysis of Ambient Air Samples
Ambient air samples will be collected by drawing air through an MCE filter (0.8
pore size). The details of the method are provided in EPA SOP 2015 Asbestos Sampling
(Appendix A). Ambient air samples will be collected at a flow rate of 10 L/min over a
7- to 8-hour time period.

All ambient air samples will be analyzed IAW International Standard - Determination of
Asbestos Fibers (ISO 10312) NIOSH Method 7400, Asbestos by PCM, and EPA Asbestos
Hazard Emergency Response Act (AHERA) Transmission Electron Microscopy (TEM)
analytical methods.

2.2.3 Quality Control Ambient Air Samples
Field personnel will prepare and collect three types of QC samples, field blanks, lot
blanks, and replicate samples.

Field Blanks
Each set of samples taken will include 10 percent field blanks or a minimum of two
field blanks. These blanks will come from the same lot as the filters used for the sample
collection. The field blank results shall be averaged and subtracted from the analytical
results before reporting. Any samples represented by a field blank having a fiber count
in excess of the detection limit of the method being used shall be rejected. Field blanks
are collected by removing the cap from the sample cassette for not more than 30
seconds and replacing it at the time of sampling before sampling is initiated.

Lot Blanks
As a means of ensuring quality control in the sampling filter cassettes, field personnel
will prepare a lot blank for ambient air samples by labeling an unused filter cassette
from the lot of cassettes used for the sampling and submit the cassette for analysis. Lot
blanks will be examined to determine the background asbestos structure concentration.

Replicate Samples
As a means of assessing sample variability during ambient air sampling, field
personnel will collect field replicate samples (side-by-side samples). Field replicate
samples will be collected at a rate of 1 per 10 samples (10 percent), or a minimum of one
from each specific sampling location (a building, an outside area, etc.).

3.0 Microvacuum Dust Sampling
3.1 Selecting Sample Locations
Microvacuum dust samples will be collected within all of the buildings at the Stimson
Lumber facility. One dust sample will be collected in each building that does not
contain vermiculite. High traffic areas will be sampled to determine if outside sources
of contamination may be present. These samples will be composite samples consisting
of 3 subsamples per composite. Up to five dust samples will be collected from the



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sampling and Analysis Plan
Stimson Lumber Company, Libby, Montana

Libby Asbestos Project

Plywood Plant and Central Maintenance building known to contain vermiculite
insulation. Samples will be collected from horizontal surfaces (e.g., surfaces most likely
to accumulate dust) within each building to adequately characterize any potential
contamination. These samples will be composite samples consisting of 3 subsamples
per composite.

The total microvacuum dust samples collected during this assessment will depend on
the number of buildings identified potentially containing vermiculite. The specifics of
the dust sampling locations will be determined during the preliminary site visit. The
EPA RPM and Volpe representative working with the sampling team will determine
the locations and number of dust samples to be collected in each building.

3.2 Collection and Analysis of Dust Samples
Microvacuum dust samples will be collected by drawing air through an MCE filter
(0.45 um pore size) at a flow rate of 2.0 L/min for a minimum sampling time of 2
minutes or until all visible dust or particulate matter has been removed from the
sampling area, whichever comes first. The details of the method are provided in
American Society for Testing Materials (ASTM) Standard D-5755-95, Standard Test
Method for Microvacuum Sampling and Indirect Analysis Dust by Transmission Electron
Microscopy for Asbestos Structure Number Concentrations (Appendix B).

The following modification is noted:

Section 8.7, Sampling Area - The ASTM method indicates that a 100
square centimeter (cm2) sampling area be vacuumed per cassette. In order
to obtain a more representative dust sample from several areas within
each building, three separate 100-cm2 sampling areas per sampling
cassette will be vacuumed. Therefore, each cassette will represent the
dust from a 300-cm2 area versus a 100-cm2 area.

All microvacuum dust samples will be analyzed LAW ISO 10312.

3.3 Quality Control Microvacuum Dust Samples
Field personnel will prepare two types of QC samples, field blanks and lot blanks.

Field Blanks
As a means of ensuring QC in the sampling filter cassettes, field personnel will prepare
blank samples for dust samples by labeling unused filter cassettes from the same lot(s)
and submitting them for analysis. Field blanks are collected by removing the cap from
the sample cassette for not more than 30 seconds and replacing it at the time of
sampling before sampling is initiated.

Lot Blanks
As a means of ensuring quality control in the sampling filter cassettes, field personnel
will prepare a lot blank for microvacuum dust samples by labeling an unused filter

STIMLBRSAP
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cassette from the lot of cassettes used for the sampling and submit the cassette for
analysis. Lot blanks will be examined to determine the background asbestos structure
concentration.

4.0 Sample Identification
Each personal air sample, ambient air sample and microvacuum dust sample will be
identified with a unique coding system. For QC purposes, this coding system (Index
ID) is designed to prevent accidental duplication of sample identification numbers and
ensures that all samples have a unique identification number assigned to them. These
codes start at SL-00001, which corresponds to the Stimson Lumber (SL) air/dust
sampling team. The last five numbers are sequential so thousands of unique codes are
available, as necessary. To ensure that the laboratory is "blind" or unbiased, and does
not receive certain specific information about a sample, only the index identification
code will be used to label sample cassettes.

This coding system may be modified to suit field conditions and any modifications will
be clearly described in the applicable field logbook.

5.0 Sample Documentation
Sampling activities during this assessment will be documented in a field logbook and on
field data sheets (Appendix C) to be maintained by the field team LAW CDM Federal
Programs Corporation (CDM) SOP 4-1 Field Logbook Content and Control (Appendix D).
The field team leader will be responsible for maintenance and document control of the
field logbook.

6.0 Sample Custody, Packaging, and Shipping
This section details the sample custody and the classifying, identifying, labeling,
packaging, and transportation of personal air samples collected during this
investigation. Sample classification is necessary to ensure the protection of personnel
involved in the shipment of samples, and to maintain the integrity of each sample.
Personal air samples, ambient air samples, and microvacuum samples collected during
this assessment will be packaged and shipped LAW CDM's SOP 2-1 Packaging and
Shipping of Environmental Samples Revision 1, dated June 20,2001 (Appendix E).

To maintain a record of sample collection, transfer between personnel, shipment, and
receipt by the laboratory, chain-of-custody (COC) records will be used. The COC record
will be maintained as physical evidence of sample custody and control and provides the
means to identify, track, and monitor each individual sample from the point of collection
through final data reporting. COC procedures will follow the requirements set forth in
CDM SOP 1-2 Sample Custody, with modifications (Appendix F).

The following modifications to SOP 1-2 have been reviewed and approved:
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Section 5.2, Sample Labels and Tags - A label will be affixed to each air
sampling cassette prior to being shipped to the appropriate laboratory.
This number will correspond to the number assigned (SL, Index ID) to
that particular sample in the field data sheets.

Samples collected during this investigation will be packaged and shipped
IAW CDM SOP 2-1 Packaging and Shipping of Environmental Sampks
(Appendix E) and ASTM Standard D-5755-95 (Appendix B), with
modification.

The approved modifications to SOP 2-1 are as follows:

Section 4.0, Required Equipment - No vermiculite or other absorbent
material will be used. No bubble wrap or ice will be used.

7.0 Equipment Decontamination
This project requires the decontamination of all personal air sampling, ambient air
sampling, and microvacuum dust sampling equipment (e.g., pumps, cassettes, tubing,
etc) prior to sampling and prior to leaving the site. Equipment used to collect, handle,
or measure samples will be decontaminated.

The decontamination procedure for nondisposable equipment will consist of wet
wiping the exposed surfaces. All equipment will then be allowed to air-dry. All
equipment will be decontaminated before coming into contact with any sample.

8.0 Quality Assurance/Quality Control
Quality Assurance/Quality Control (QA/QQ requirements will be performed LAW
CDM's Quality Implementation Plan for the DOT Volpe National Transportation Center dated
June 14,2000, CDM's Technical Standard Operating Procedures, Revision 15 dated October
12,2001, and the Sampling and Quality Assurance Project Plan Revision 1 for Libby, Montana,
Environmental Monitoring for Asbestos. With the exception of Section B.4, QA/QC
requirements contained within the Phase 2 Sampling and Quality Assurance Project Plan
Revision Ofor Libby, Montana will also be followed.

9.0 Health and Safety
All sampling will be LAW all applicable EPA, OSHA, corporate, and site health and
safety requirements. CDM has prepared a site health and safety plan for the project site
that is attached (Appendix G).
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ASBESTOS SAMPLING
SOP#:2015

DATE: 11/17/94
REV. #: 0.0

1.0 SCOPE AND APPLICATION

Asbestos has been used in many commercial products
including building materials such as flooring tiles and
sheet goods, paints and coatings, insulation, and
roofing asphalts. These products and others may be
found at hazardous waste sites hanging on overhead
pipes, contained in drums, abandoned in piles, or as'
pan of a structure. Asbestos tailing piles from mining
operations can also be a source of ambient asbestos
fibers. Asbestos is a known carcinogen and requires
air sampling to assess airborne exposure to human
health. This Standard Operating Procedure (SOP)
provides procedures for asbestos air sampling by
drawing a known volume of air through a mixed
cellulose ester (MCE) filter. The filter is then sent to
a laboratory for analysis. The U.S. Environmental
Protection Agency/Environmental Response Team
(U.S. EPA/ERT) uses one of four analytical methods
for determining asbestos in air. These include: U.S.
EPA's Environmental Asbestos Assessment Manual,
Superfund Method for the Determination of Asbestos
in Ambient Air for Transmission Electron Microscopy
(TEM)(1); U.S. EPA's Modified Yamate Method for
TEM®; National Institute for Occupational Safety and
Health (NIOSH) Method 7402 (direct method only)
for TEM; and NIOSH Method 7400 for Phase
Contrast Microscopy (PCM){3>. Each method has
specific sampling and analytical requirements (i.e.,
sample volume and flow rate) for determining
asbestos in air.
The U.S. EPA/ERT typically follows procedures
outlined in the TEM methods for determining
mineralogical types of asbestos in air and for
distinguishing asbestos from non-asbestos minerals.
The Phase Contrast Microscopy (PCM) method is
used by U.S. EPA/ERT as a screening tool since it is
less costly than TEM. PCM cannot distinguish
asbestos from non-asbestos fibers, therefore the TEM
method may be necessary to confirm analytical
results. For example, if an action level for the
presence of fibers has been set and PCM analysis
indicates that the action level has been exceeded, then

TEM analysis can be used to quantify and identify
asbestos structures through examination of their
morphology crystal structures (through electron
diffraction), and elemental composition (through
energy dispersive X-ray analysis). In this instance
samples should be collected for both analyses in side
by side sampling trains (some laboratories are able to
perform PCM and TEM analysis from the same filter).
The Superfund method is designed specifically to
provide results suitable for supporting risk
assessments at Superfund sites, it is applicable to a
wide range of ambient air situations at hazardous
waste sites. U.S. EPA's Modified Yamate Method for
TEM is also used for ambient air sampling due to high
volume requirements. The PCM and TEM NIOSH
analytical methods require lower sample volumes and
are typically used indoors; however, ERT will
increase the volume requirement for outdoor
application.

Other Regulations pertaining to asbestos have been
promulgated by U.S. EPA and OSHA. U.S. EPA's
National Emission Standards for Hazardous Air
Pollutants (NESHAP) regulates asbestos-containing
waste materials. NESHAP establishes management
practices and standards for the handling of asbestos
and emissions from waste disposal operations (40
CFR Part 61, Subparts A and M). U.S. EPA's 40 CFR
763 (July 1, 1987f> and its addendum 40 CFR 763
(October 30,1987)(4) provide comprehensive rules for
the asbestos abatement industry. State and local
regulations on these issues vary and may be more
stringent than federal requirements. The OSHA
regulations in 29 CFR 1910.1001 and 29 CFR
1926.58 specify work practices and safety equipment
such as respiratory protection and protective clothing
when handling asbestos. The OSHA standard for an
8-hour, time-weighted average (TWA) is 0.2
fibers/cubic centimeters of air. This standard pertains
to fibers with a length-to-width ratio of 3 to 1 with a
fiber length >5 urn'5-6'. An action level of 0.1 fiber/cc
(one-half the OSHA standard) is the level U.S. EPA
has established in which employers must initiate such
activities as air monitoring, employee training, and
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These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent upon site conditions,
equipment limitations or limitations imposed by the
procedure. In all instances, the ultimate procedures
employed should be documented and associated with
the final report.

Mention of trade names or commercial products does
not constitute U.S. EPA endorsement or
recommendation for use.

2.0 METHOD SUMMARY

Prior to sampling, the site should be characterized by
identifying on-site as well as off-site sources of-
airbome asbestos. The array of sampling locations
and the schedule for sample collection, is critical to
the success of an investigation. Generally, sampling
strategies to characterize a single point source are
fairly straightforward, while multiple point sources
and area sources increase the complexity of the
sampling strategy. It is not within the scope of this
SOP to provide a generic asbestos air sampling plan.
Experience, objectives, and site characteristics will
dictate the sampling strategy.

During a site investigation, sampling stations should
be arranged to distinguish spatial trends in airborne
asbestos concentrations. Sampling schedules should
be fashioned to establish temporal trends. The
sampling strategy typically requires that the
concentration of asbestos at the source (worst case) or
area of concern (downwind), crosswind, as well as
background (upwind) contributions be quantified. See
Table 1 (Appendix A) for U.S. EPA/ERT
recommended sampling set up for ambient air. Indoor
asbestos sampling requires a different type of strategy
which is identified in Table 2 (Appendix A). It is
important to establish background levels of
contaminants in order to develop a reference point
from which to evaluate the source data. Field blanks
and lot blanks can be utilized to determine other
sources.

Much information can be derived from each analytical
method previously mentioned. Each analytical
method has specific sampling requirements and
produce results which may or may not be applicable
to a specific sampling effort. The site sampling

objectives should be carefully identified so as to select
the most appropriate analytical method. Additionally,
some preparation (i.e., lot blanks results) prior to site
sampling may be required, these requirements are
specified in the analytical methods.

3.0 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE

3.1 Sample Preservation

No preservation is required for asbestos samples.

3.2 Sample Handling, Container and
Storage Procedures

1. Place a sample label on the cassette
indicating a unique sampling number. Do
not put sampling cassettes in shirt or coat
pockets as the filter can pick up fibers. The
original cassette box is used to hold the
samples.

2. Wrap the cassette individually in a plastic
sample bag. Each bag should be marked
indicating sample identification number, total
volume, and date.

3. The wrapped sampling cassettes should be
placed upright in a rigid container so that the
cassette cap is on top and cassette base is on
bottom. Use enough packing material to
prevent jostling or damage. Do not use
vermiculite as packing material for samples.
If possible, hand carry to lab.

4. Provide appropriate documentation with
samples (i.e., chain of custody and requested
analytical methodology).

4,0 INTERFERENCES AND
POTENTIAL PROBLEMS

Flow rates exceeding 16 liters/minute (L/min) which
could result in filter destruction due to (a) failure of its
physical support under force from the increased
pressure drop; (b) leakage of air around the filter
mount so that the filter is bypassed, or (c) damage to
the asbestos structures due to increased impact
velocities.
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4.1 U.S. EPA's Superfund Method

4.1.1 Direct-transfer TEM Specimen
Preparation Methods

Direct-Transfer TEM specimen preparation methods
have the following significant interferences:

• The achievable detection limit is restricted
by the paniculate density on the filter, which
in turn is controlled by the sampled air
volume and the total suspended paniculate
concentration in the atmosphere being
sampled.

• The precision of the result is dependent on.
the uniformity of the deposit of asbestos
structures on the sample collection filter.

• Air samples must be collected so that they
have paniculate and fiber loadings within
narrow ranges. If too high a paniculate
loading occurs on the filter, it is not possible
to prepare satisfactory TEM specimens by a
direct-transfer method. If too high a fiber
loading occurs on the filter, even if
satisfactory TEM specimens can be prepared,
accurate fiber counting will not be possible.

4.1.2 Indirect TEM Specimen Preparation
Methods .

Indirect TEM specimen preparation methods have the
following interferences:

*
• The size distribution of asbestos structures is

modified.

• There is increased opportunity for fiber loss
or introduction of extraneous contamination.

• When sample collection filters are ashed, any
fiber contamination in the filter medium is
concentrated on the TEM specimen grid.

It can be argued that direct methods yield an under-
estimate of the asbestos structure concentration
because many of the asbestos fibers present are
concealed by other paniculate material with which
they are associated. Conversely, indirect methods can
be considered to yield an over-estimate because some
types of complex asbestos structures disintegrate

during the preparation, resulting in an increase in the
numbers of structures counted.

4.2 U.S. EPA's Modified Yamate
Method for TEM

High concentrations of background dust interfere with
fiber identification.

4.3 NIOSH Method for TEM

Other amphibole panicles that have aspect ratios
greater than 3:1 and elemental compositions similar to
the asbestos minerals may interfere in the TEM
analysis. Some non-amphibole minerals may give
electron diffraction patterns similar to amphiboles.
High concentrations of background dust interfere with
fiber identification.

4.4 NIOSH Method for PCM
s

PCM cannot distinguish asbestos from non-asbestos
fibers; therefore, all panicles meeting the counting
criteria are counted as total asbestos fibers. Fiber less
than 0.25 um in length will not be detected by this
method. High levels of non-fibrous dust panicles may
obscure fibers in the field of view and increase the
detection limit

5.0 EQUIPMENT/MATERIALS

5.1 Sampling Pump

The constant flow or critical orifice controlled
sampling pump should be capable of a flow-rate and
pumping time sufficient to achieve the desired volume
of air sampled.

The lower flow personal sampling pumps generally
provide a flow rate of 20 cubic centimeters/minute
(cc/min) to 4 L/min. These pumps are usually battery
powered. High flow pumps are utilized when flow
rates between 2 L/min to 20 L/min are required. High
flow pumps are used for short sampling periods so as
to obtain the desired sample volume. High flow
pumps usually run on AC power and can be plugged
into a nearby outlet. If an outlet is not available then
a generator should be obtained. The generator should
be positioned downwind from the sampling pump.
Additional voltage may be required if more than one
pump is plugged into the same generator. Several
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electrical extension cords may be required if sampling
locations are remote.

The recommended volume for the Superfund method
(Phase I) requires approximately 20 hours to collect.
Such pumps typically draw 6 amps at full power so
that 2 lead/acid batteries should provide sufficient
power to collect a full sample. The use of line
voltage, where available, eliminates the difficulties
associated with transporting stored electrical energy.

A stand should be used to hold the filter cassette at the
desired height for sampling and the filter cassette shall
be isolated from the vibrations of the pump.

5.2 Filter Cassette

The cassettes are purchased with the required filters in "
position, or can be assembled in a laminar flow hood
or clean area. When the filters are in position, a
shrink cellulose band or adhesive tape should be
applied to cassette joints to prevent air leakage.

5.2.1 TEM Cassette Requirements

Commercially available field monitors, comprising
25 mm diameter three-piece cassettes, with
conductive extension cowls shall be used for sample
collection. The cassette must be new and not
previously used. The cassette shall be loaded with an
MCE filter of pore size 0.45 fim, and supplied from a
lot number which has been qualified as low
background for asbestos determination. The cowls
should be constructed of electrically conducting
material to minimize electrostatic effects. The filter
shall be backed by a 5 (J-m pore size MCE filter
(Figure 1, Appendix B).

5.2.2 PCM Cassette Requirements

NIOSH Method 7400, PCM involves using a 0.8 to
1.2 urn mixed cellulose ester membrane, 25 mm
diameter, 50 mm conductive cowl on cassette (Figure
2, Appendix B). Some labs are able to perform PCM
and TEM analysis on the same filter; however, this
should be discussed with the laboratory prior to
sampling.

5.3 Other Equipment

• Inert tubing with glass cyclone and hose barb
• Whirlbags (plastic bags) for cassettes

• Tools - small screw drivers
• Container - to keep samples upright
• Generator or electrical outlet (may not be

required)
• Extension cords (may not be required)
• Multiple plug outlet
• Sample labels
• Air data sheets
• Chain of Custody records

6.0 REAGENTS

Reagents are not required for the preservation of
asbestos samples.

7.0 PROCEDURES

7.1 Air Volumes and Flow Rates

Sampling volumes are determined on the basis of how
many fibers need to be collected for reliable
measurements. Therefore, one must estimate how
many airborne fibers may be in the sampling location.

Since the concentration of airborne aerosol
contaminants will have some effect on the sample, the
following is a suggested criteria to assist in selecting
a flow rate based on real-time aerosol monitor (RAM)
readings in milligrams/cubic meter (mg/m3).

Concentration Flow Rate
• Low RAM readings: <6.0mg/m3 11-15. L/min
• Medium RAM readings:>6.0 mg/m} 7.5 L/min
• High RAM readings: >10. mg/mj 2.5 L/min

In practice, pumps that are available for environmental
sampling at remote locations operate under a
maximum load of approximately 12 L/min.

7.1.1 U.S. EPA's Superfund Method

The Superfund Method incorporates an indirect
preparation procedure to provide flexibility in the
amount of deposit that be can be tolerated on the
sample filter and to allow for the selective
concentration of asbestos prior to analysis. To
minimize contributions to background contamination
from asbestos present in the plastic matrices of
membrane filters while allowing for sufficient
quantities of asbestos to be collected, this method also
requires the collection of a larger volume of air per
unit area of filter than has traditionally been collected
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for asbestos analysis. Due to the need to collect large
volumes of air, higher sampling flow rates are
recommended in this method than have generally been
employed for asbestos sampling in the past. As an
alternative, samples may be collected over longer time
intervals. However, this restricts the flexibility
required to allow samples to be collected while
uniform meteorological conditions prevail.

The sampling rate and the period of sampling should
be selected to yield as high a sampled volume as
possible, which will minimize the influence of filter
contamination. Wherever possible, a volume of 15
cubic meters (15,000 L) shall be sampled for those
samples intended for analysis only by the indirect
TEM preparation method (Phase 1 samples). For
those samples to be prepared by both the indirect and •
the direct specimen preparation methods (Phase 2
samples), the volumes must be adjusted so as to
provide a suitably-loaded filter for the direct TEM
preparation method. One option is to collect filters at
several loadings to bracket the estimated optimum
loading for a particular site. Such filters can be
screened in the laboratory so that only those filters
closest to optimal loading are analyzed. It has been
found that the volume cannot normally exceed 5 cubic
meters (5000 L) in an urban or agricultural area, and
10 cubic meters (10,000 L) in a rural area for samples
collected on a 25 mm filter and prepared by a direct-
transfer technique.

An upper limit to the range of acceptable flow rates
for this method is 15 L/min. At many locations, wind
patterns exhibit strong diumal variations. Therefore,
intermittent sampling (sampling over a fixed time
interva) repeated over several days) may be necessary
to accumulate 20 hours of sampling time over constant
wind conditions. Other sampling objectives also may
necessitate intermittent sampling. The objective is to
design a sampling schedule so that samples are
collected under uniform conditions throughout the
sampling interval. This method provides for such
options. Air volumes collected on Phase I samples
are maximized (<16 L/min). Air volumes collected
on Phase 2 samples are limited to provide optimum
loading for filters to be prepared by a direct-transfer
procedure.

7.1.2 U.S. EPA's Modified
Method for TEM

Yamate

U.S. EPA's TEM method requires a minimum volume

of 560 L and a maximum volume of 3,800 L in order
to obtain an analytical sensitivity of 0.005
structures/cc. The optimal volume for TEM is 1200
L to 1800 L. These volumes are determined using a
200 mesh EM grid opening with a 25-mm filter
cassette. Changes in volume would be necessary if a
37-mm filter cassette is used since the effective area
of a 25 mm (385 sq mm) and 37 mm (855 sq m)
differ.

7.1.3 NIOSH Method for TEM and PCM

The minimum recommended volume for TEM and
PCM is 400 L at 0.1 fiber/cc. Sampling time is
adjusted to obtain optimum fiber loading on the filter.
A sampling rate of 1 to 4 L/min for eight hours (700
to 2800 L) is appropriate in non-dusty atmospheres
containing 0.1 fiber/cc. Dusty atmospheres i.e., areas
with high levels of asbestos, require smaller sample
volumes (<400 L) to obtain countable samples.

In such cases, take short, consecutive samples and
average the results over the total collection time. For
documenting episodic exposures, use high flow rates
(7 to 16 L/min) over shorter sampling times. In
relatively clean atmospheres where, targeted fiber
concentrations are much less than O.I fiber/cc, use
larger sample volumes (3,000 to 10,000 L) to achieve
quantifiable loadings. Take care, however, not to
overload the filter with background dust If > 50% of
the filter surface is covered with particles, the filter
may be too overloaded to count and will bias the
measured fiber concentration. Do not exceed 0.5 mg
total dust loading on the filter.

7.2 Calibration Procedures

In order to determine if a sampling pump is measuring
the flow rate or volume of air correctly, it is necessary
to calibrate the instrument. Sampling pumps should
be calibrated immediately before and after each use.
Preliminary calibration should be conducted using a
primary calibrator such as a soap bubble type
calibrator, (e.g., a Buck Calibrator, Gilibrator, or
equivalent primary calibrator) with a representative
filter cassette installed between the pump and the
calibrator. The representative sampling cassette can
be reused for calibrating other pumps that will be used
for asbestos sampling. The same cassette lot used for
sampling should also be used for the.calibration. A
sticker should be affixed to the outside of the
extension cowl marked "Calibration Cassette."
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A rotameter can be used provided it has been recently
precalibrated with a primary calibrator. Three
separate constant flow calibration readings should be
obtained both before sampling and after sampling.
Should the flow rate change by more than 5% during
the sampling period, the average of the pre- and post-
calibration rates will be used to calculate the total
sample volume. The sampling pump used shall
provide a non-fluctuating air-flow through the filter,
and shall maintain the initial volume flow-rate to
within ± 10% throughout the sampling period. The
mean value of these flow-rate measurements shall be
used to calculate the total air volume sampled. A
constant flow or critical orifice controlled pump meets
these requirements. If at any time the measurement
indicates that the flow-rate has decreased by more
than 30%, the sampling shall be terminated. Flexible
tubing is used to connect the filter cassette to the-
sampling pump.Sampling pumps can be calibrated
prior to coming on-site so that time is saved when
performing on-site calibration.

7.2.1 Calibrating a Personal Sampling
Pump with an Electronic Calibrator

1. See Manufacturer's manual for operational
instructions.

2. Set up the calibration train as shown in
(Figure 3, Appendix B) using a sampling
pump, electronic calibrator, and a
representative filter cassette. The same lot
sampling cassette used for sampling should
also be used for calibrating.

3. To set up the calibration train, attach one end
' of the PVC tubing (approx. 2 foot) to the

cassette base; attach the other end of the
tubing to the inlet plug on the pump.
Another piece of tubing is attached from the
cassette cap to the electronic calibrator.

4. Turn the electronic calibrator and sampling
pump on. Create a bubble at the bottom of
the flow chamber by pressing the bubble
initiate button. The bubble should rise to the
top of the flow chamber. After the bubble
runs its course, the flow rate is shown on the
LED display.

5. Turn the flow adjust screw or knob on the
pump until the desired flow rate is attained.

6. Perform the calibration three times until the
desired flow rate of ± 5% is attained.

7.2.2 Calibrating a Rotameter with an
Electronic Calibrator

1. See manufacturer's manual for operational
instructions.

2. Set up the calibration train as shown in
(Figure 4, Appendix B) using a sampling
pump, rotameter, and electronic calibrator.

3. Assemble the base of the flow meter with the
screw provided and tighten.in place. The
flow meter should be mounted within 6°
vertical.

4. Turn the electronic calibrator and sampling
pump on.

5. y Create a bubble at the bottom of the flow
chamber by pressing the bubble initiate
button. The bubble should rise to the top of
the flow chamber. After the bubble runs its
course, the flow rate is shown on the LED
display.

6. Turn the flow adjust screw or knob on the
pump until the desired flow rate is attained.

7. Record the electronic calibrator flow rate
reading and the corresponding rotameter
reading. Indicate these values on the
rotameter (sticker). The rotameter should be
able to work within the desired flow range.
Readings can also be calibrated for 10 cm3

increments for Low Flow rotameters, 500
cm3 increments for medium flow rotameters
and 1 liter increments for high flow
rotameters.

8. Perform the calibration three times until the
desired flow rate of ± 5% is attained. Once
on site, a secondary calibrator, i.e., rotameter
may be used to calibrate sampling pumps.

7.2.3 Calibrating a Personal Sampling
Pump with a Rotameter

1. See manufacturer's manual for Rotameter's
Operational Instructions.
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2. Set up the calibration train as shown in
(Figure 5, Appendix B) using a rotameter,
sampling pump, and a representative
sampling cassette.

3. To set up the calibration train, attach one end
of the PVC tubing (approx. 2 ft) to the
cassette base; attach the other end of the
tubing to the inlet plug on the pump.
Another piece of tubing is attached from the
cassette cap to the rotameter.

4. Assemble the base of the flow meter with the
screw provided and tighten in place. The
flow meter should be mounted within 6°
vertical.

5. Turn the sampling pump on.

6. Turn the flow adjust screw (or knob) on the
personal sampling pump until the float ball
on the rotameter is lined up with the
precalibrated flow rate value. A sticker on
the rotameter should indicate this value.

7. A verification of calibration is generally
performed on-site in the clean zone
immediately prior to the sampling.

7.3. Meteorology

It is recommended that a meteorological station be
established. If possible, sample after two to three
days of dry weather and when the wind conditions are
at 10 mph or greater. Record wind speed, wind
direction, temperature, and pressure in a field logbook.
Wind 'direction is particularly important when
monitoring for asbestos downwind from a fixed
source.

7.4 Ambient Sampling Procedures

7.4.1 Pre-site Sampling Preparation

1. Determine the extent of the sampling effort,
the sampling methods to be employed, and
the types and amounts of equipment and
supplies needed.

2. Obtain necessary sampling equipment and
ensure it is in working order and fully
charged (if necessary).

5.

Perform a general site survey prior to site
entry in accordance with the site specific
Health and Safety plan.

Once on-site the calibration is performed in
the clean zone. The calibration procedures
are listed in Section 7.2.

After calibrating the sampling pump,
mobilize to the sampling location.

7.4.2 Site Sampling

1. To set up the sampling train, attach the air
intake hose to the cassette base. Remove the
cassette cap (Figure 6 and 7, Appendix B).
The cassette should be positioned downward,
perpendicular to the wind

2. If AC or DC electricity is required then rum
it on. If used, the generator should be placed
10 ft downwind from the sampling pump.

3. Record the following in a field logbook:
date, time, location, sample identification
number, pump number, flow rate, and
cumulative time.

4. Turn the pump on. Should intermittent
sampling be required, sampling filters must
be covered between active periods of
sampling. To cover the sample filter: turn
the cassette to face upward, place the
cassette cap on the cassette, remove the inlet
plug from the cassette cap, attach a rotameter
to the inlet opening of the cassette cap to
measure the flow rate, turn off the sampling
pump, place the inlet plug into the inlet
opening on the cassette cap. To resume
sampling: remove the inlet plug, turn on the
sampling pump, attach a rotameter to
measure the flow rate, remove the cassette
cap, replace the inlet plug in the cassette cap
and invert the cassette, face downward and
perpendicular to the wind.

5. Check the pump at sampling midpoint if
sampling is longer than 4 hours. The
generators may need to be regased depending
on tank size. If a filter darkens in appearance
or if loose dust is seen in the filter, a second
sample should be started.
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6. At the end of the sampling period, orient the
cassette up, turn the pump off.

7. Check the flow rate as shown in Section
7.2.3. When sampling open-faced, the
sampling cap should be replaced before post
calibrating. Use the same cassette used for
sampling for post calibration (increase
dust/fiber loading may have altered the flow
rate.

8. Record the post flow rate.

9. Record the cumulative time or run.

10. Remove the tubing from the sampling
cassette. Still holding the cassette upright,
replace the inlet plug on the cassette cap and'
the outlet plug on the cassette base.

7.4.3. Post Site Sampling

1. Follow handling procedures in Section 3.2,
steps 1-4.

2. Obtain an electronic or hard copy of
meteorological data which occurred during
the sampling event. Record weather wind
speed, ambient temperature, wind direction,
and precipitation. Obtaining weather data
several days prior to the sampling event can
also be useful.

7.5 Indoor Sampling Procedures

PCM analysis is used for indoor air samples. When
analysis shows total fiber count above the OSHA
action level 0.1 f7cc then TEM (U.S. EPA's Modified
Yamate Method) is used to identify asbestos from
non-asbestos fibers.

Sampling pumps should be placed four to five feet
above ground level away from obstructions that may
influence air flow. The pump can be placed on a table
or counter. Refer to Table 2 (Appendix A) for a
summary of indoor sampling locations and rationale
for selection.

Indoor sampling utilizes high flow rates to increased
sample volumes (2000 L for PCM and 2800 to 4200 L
for TEM) in order to obtain lower detection limits
below the standard, (i.e., 0.01 f/cc or lower [PCM]

and 0.005 structures/cc or lower [TEM]).

7.5.1 Aggressive Sampling Procedures

Sampling equipment at fixed locations may fail to
detect the presence of asbestos fibers. Due to limited
air movement, many fibers may settle out of the air
onto the floor and other surfaces and may not be
captured on the filter. In the past, an 8-hour sampling
period was recommended to cover various air
circulation conditions. A quicker and more effective
way to capture asbestos fibers is to circulate the air
artificially so that the fibers remain airborne during
sampling. The results from this sampling option
typifies worst case condition. This is referred to as
aggressive air sampling for asbestos. Refer to Table 2
for sample station locations.

1. Before starting the sampling pumps, direct
forced air (such as a 1-horsepower leaf
blower or large fan) against walls, ceilings,
floors, ledges, and other surfaces in the room
to initially dislodge fibers from surfaces.
This should take at least 5 minutes per 1000
sq. ft. of floor.

2. Place a 20-inch fan in the center of the room.
(Use one fan per 10,000 cubic feet of room
space.) Place the fan on slow speed and
point it toward the ceiling.

3. Follow procedures in Section 7.4.1 and 7.4.2
(Turn off the pump and then the fan(s) when
sampling is complete.).

4. Follow handling procedures in Section 3.2,
steps 1-4.

8.0 CALCULATIONS

The sample volume is calculated from the average
flow rate of the pump multiplied by' the number of
minutes the pump was running (volume = flow rate X
time in minutes). The sample volume should be
submitted to the laboratory and identified on the chain
of custody for each sample (zero for lot, field and trip
blanks).

The concentration result is calculated using the
sample volume and the numbers of asbestos structures
reported after the application of the cluster and matrix
counting criteria.
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9.0 QUALITY ASSURANCE/
QUALITY CONTROL

Follow all QA/QC requirements from the laboratories
as well as the analytical methods.

9.1 TEM Requirements

1. Examine lot blanks to determine the
background asbestos structure concentration.

2. Examine field blanks to determine whether
there is contamination by extraneous
asbestos structures during specimen
preparation.

3. Examine of laboratory blanks to determine if
contamination is being introduced during
critical phases of the laboratory program.

4. To determine if the laboratory can
satisfactorily analyze samples of known
asbestos structure concentrations, reference
filters shall be examined. Reference filters
should be maintained as part of the
laboratory's Quality Assurance program.

5. To minimize subjective effects, some
specimens should be recounted by a different
microscopist.

6. Asbestos laboratories shall be accredited by
the National Voluntary Laboratory
Accreditation Program.

7. ' At this time, performance evaluation samples
for asbestos in air are not available for
Removal Program Activities.

9.2 PCM Requirements

1. Examine reference slides of known
concentration to determine the analyst's
ability to satisfactorily count fibers.
Reference slides should be maintained as
pan of the laboratory's quality assurance
program.

2. Examine field blanks to determine if there is
contamination by extraneous structures
during sample handling.

3.

4.

Some samples should be relabeled then
submitted for counting by the same analyst to
determine possible bias by the analyst

Participation in a proficiency testing program
such as the AIHA-NIOSH proficiency
analytical testing (PAT) program.

10.0 DATA VALIDATION

Results of quality control samples will be evaluated
for contamination. This information will be utilized
to qualify the environmental sample results
accordingly with the project's data quality objectives.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and corporate health and
safety procedures. More specifically, when entering
an unknown situation involving asbestos, a powered
air purifying respirator (PAPR) (full face-piece) is
necessary in conjunction with HEPA filter cartridges.
See applicable regulations for action level, PEL, TL V,
etc. If previous sampling indicates asbestos
concentrations are below personal health and safety
levels, then Level D personal protection is adequate.

12.0 REFERENCES

(1> Environmental Asbestos Assessment
Manual, Superfund Method for the
Determination of Asbestos in Ambient Air,
Part 1: Method, EPA/540/2-90/005a, May
1990, and Pan 2: Technical Background
Document, EPA/540/2-90/005b, May 1990.

B> Methodology for the Measurement of
Airborne Asbestos by Electron Microscopy,
EPA's Report No. 68-02-3266, 1984, G.
Yamate, S.C. Agarwal, and R. D. Gibbons.

(3) National Institute for Occupational Safety
and Health. NIOSH Manual of Analytical
Method. Third Edition. 1987.

(4) U.S. Environmental Protection Agency.
Code of Federal Regulations 40 CFR 763.
July 1, 1987. Code of Federal Regulations
40 CFR 763 Addendum. October 30, 1987.



I
I
• ,„ U.S. Environmental Protection Agency. <«> Occupational Safety and Health

Asbestos-Containing Materials in Schools; Administration. Code of Federal Regulations
Final Rule and Notice. 52 FR 41826. 29 CFR 1910.1001. Washington, D.C.

• 1987.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

10



I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I
I

APPENDIX A

Tables

TABLE 1.

SAMPLE STATIONS FOR OUTDOOR SAMPLING

Sample Station
Location

Upwind/Background'"

Downwind

Site Representative
and/or Worst Case

Sample Numbers

Collect a minimum of two simultaneous
upwind/background samples 30" apart
from the prevailing windlines. ,•

Deploy a minimum of 3 sampling stations
in a 180 degree arc downwind from the
source.

Obtain one site representative sample
which shows average condition on-site or
obtain worst case sample (optional).

Rationale

Establishes background fiber levels.

Indicates if asbestos is leaving the
site.

Verify and continually confirm and
document selection of proper levels
of worker protection.

"> More than one background station may be required if the asbestos originates from different sources.

11
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Sample Station
Location

Indoor Sampling

APPENDIX A (Cont'd)

Tables

TABLE 2

SAMPLE STATIONS FOR INDOOR SAMPLING

Upwind/Background

Worst Case

Sample Numbers

If a work site is a single room, disperse 5
samplers throughout the room.

If the work site contains up to 5 rooms', place
at least one sampler in each room.

If the work site contains more than 5 rooms,
select a representative sample of the rooms.

If outside sources are suspected,
deploy a minimum of two simultaneous
upwind/background samples 30° apart from
the prevailing windlines.

Obtain one worst case sample, i.e.,
aggressive sampling (optional).

Rationale

Establishes representative samples
from a homogeneous area.

Establish whether indoor asbestos
concentrations are coming from an
outside source.

Verify and continually confirm and
document selection of proper levels
of worker protection.
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APPENDIX B

J Figures

• FIGURE 1. Transmission Electron Microscopy Filter Cassette
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• Figures

• FIGURE 2. Phase Contrast Microscopy Filter Cassette
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APPENDIX B (Cont'd)

Figures

FIGURE 3. Calibrating a Personal Sampling Pump with a Bubble Meter
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APPENDIX B (Cont'd)

Figures

FIGURE 4. Calibrating a Rotameter with a Bubble Meter
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• Figures

• FIGURE 5. Calibrating a Sampling Pump with a Rotameter
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_ Figures

• FIGURE 6. Personal Sampling Train for Asbestos
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im Figures

• FIGURE 7. High Flow Sampling Train for Asbestos
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Standard Test Method for Microvacuum Sampling and Indirect

( Analysis of Dust by Transmission Electron Microscopy for Asbestos
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Designation: D 5755 - 95 «UIMCM> acaerv K» TESTING AND MATEBUO

AniiMW torn 0m ***** Book * AST* anted* Capyngn ASTO
il nas MM in gw eumnk CMttMd Mw. •« upui In 1M m* MUM.

Standard Test Method for
Microvacuum Sampling and Indirect Analysis of Oust by
Transmission Electron Microscopy for Asbestos Structure
Number Concentrations1
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I. Scope

1.1 This test method covers a procedure-to (a) identify
asbestos in dust and (i) provide an estimate of the concen-
tration of asbestos in the sampled dust reported as the
number of asbestos structures per unit area of sampled
surrece.

I.J.I (fan estimate of the asbestos mass is to be deter-
mined, the user is referred to Test Method D 5756.

1.2 This test method describes the equipment and proce-
dure] necessary for sampling, by a microvacuura technique,
non-airborne dust for levels of asbestos structures. The
non-airborne sample is collected inside a standard filter
membrane cassette from the sampling of a surface area for
dust which may contain asbestos.

1.2.1 This procedure uses a mtcrovacuuming sampling
technique. The collection efficiency of this technique is
unknown and will vary among substrates. Properties influ-
encing collection efficiency include siirfacg texture, adhesive-
ness, electrostatic properties and other factors.

1.3 Asbestos identified by transmission electron micros-
copy (TEM) is based on morphology, selected area electron
diffraction (SAED), and energy dispersive X-«y analysis
(EDXAX Some information about structure size is also
determined. • .

1.4 This test method is generally applicable for an esti-
mate of the concentration of asbestos structures starting from

. approximately 1000 asbestos structures per square centi-
metre.

1.4,1 The procedure outlined in this test method cmpiSja
an indirect sample preparation technique. It Is intended to
disperse aggregated asbestos into fundamental fibrils, fiber
bundles, dusters, or matrices that can be more accurately
quantified by transmission electron microscopy. However, as
with all indirect sample preparation techniques, the asbestos
observed for quantification may not represent-the physical
form of the asbestos as sampled. More spedncaUy, the
procedure described neither creates nor destroys asbestos,
but it may after the physical form of the mineral fibers.

J J The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for informa-
tion only.

1.6 This standard does not purport to address all of the
safety concerns, if any. associated with its use. it a the

responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use,

2. Referenced Documents

2.1 ASTM Standards:
D 1193 Specification for Reagent Water2

D i 739 Test Method for the Collection and Measurement
of Dustfall (Settleabte Particulate Matter}'

D3195 Practice for Rotameter Calibration;1

D 3670 Guide for Determination of Precision and Bias of
Methods of Committee D-223

D5756 Test Method for Aficrovacuam Sampling and
Indirect Analysis of Oust by Transmission Eectron
Microscopy for Asbestos Moss Concentration3

3. Terminology
3.f Definitions:
3.1.1 asbestiform—a special type of fibrous habit in which

the fibers are separable into thinner fibers and ultimately
into fibrils. This habit accounts for greater flexibility and
higher tensile strength than other habits of the same mineral.
For more information on asbestifbnn mineralogy, sea Reft
(J)/(2)-and(3X ..

3.1.2 asbestos—a collective term that f^^nbfy a group of
naturally occurring; inorganic, highly fibrous, silicate domi-
nated minerals, which are easily separated into long, thin,
flexible fibers when crushed or processed.

Docusnof*—[odudcd in (be definition are tna obeaiform varietia
oft serpenrine (enrywtfls); riebeda'to (ctoatMteY. graoerite (truncate
asteuu); inibopliyulie (antfaopfayDte asbenosh ttrmoiite ftremofite
asbexuu): and actinolica (ictmalito aibestoi). The amphiboje mineral
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3JJ fibril—a, n'ng/e fiber that cannot be separated into
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smaller components without losing its fibrous properties or
appearance.

12 Descriptions of Terms Specific to This Standard:
12.1 aspect ratio—&s ratio of the length of a fibrous

particle to its average width.
3.Z2 bundle—* structure composed of three or more

fibers in a parallel arrangement with the fibers closer than
one fiber diameter to CTcfr other. •

3.2J duster—a structure with fibers in a random arrange-
ment such that all fibers are intermixed and no single fiber is
isolated from the group; groupings of fibers must have more
than two points touching.

3.2.4 debris— materials that are of an amount and size
(particles greater than I mm in diameter) that can be visually
identified as to their source.

3-2J dust—any material composed of particles in a size
range of si mm and large enough to settle by virtue of their
weight from the ambient air (see definition for sealeable

• paniculate matter in Test Method D 1739).
12.6 fiber—a structure having a minimum length of 0.5

urn, an aspect ratio of 5:1 or greater, and substantially
parallel sides (4),

12.7 Jibrous—af a mineral composed of parallel, radi-
ating, or interlaced aggregates of fibers, from which the fibers
are sometimes separable. That is, the crystalline aggregate
may be referred to as fibrous even if it is not composed of
separable fibers, but has that distinct appearance. The term
fibrous is used in a general mineraiogicaJ way to describe
aggregates of grains that crystallize in a needle-like habit and
appear to be composed of fibers. Fibrous has a much more

' general meaning than •asbestos. While it a correct (hat all
asbestos minerals are fibrous, not all minerals having fibrous
habits are asbestos.

12,8 indirect preparation—* method in which a sample
passes-through one or more intermediate steps prior to final
filtration.

3.2.9 matrix—a structure in which one or more fibers, or
fiber bundles that are touching, are attached to, or partially,
concealed by a angle partidc or connected group of non-
fibrous partfclci The exposed fiber must meet the fiber
definition (see 12,6). ~*~"

3.2.10 structures—a tens that is used to categorize all the
types of asbestos particles which are recorded during the
analysis (such as fibers, bundles, dusters, and matrices).
Final results of the lest are always expressed in asbestos
structures per square centimetre.

DS7S5

5. Significance and Use
5.1 This microvacaum sampling and indirect analysis

method is used for the general testing of non-airborne dust
samples for asbestos. It is used to assist in the evaluation of
dust that may be found on surfaces in buildings such a
ceiling tiles, shelving, electrical components, duct work,
carpet, etc. This test method provides an index of toe
concentration of asbestos structures in the dust per unit area
analyzed as derived from a quantitative TEM analysis.

5.1.1 This test method does not describe procedures or
techniques required to evaluate the safety or habitabuity of
buildings with asbestos-containing materials, or compliance
with federal, state, or local regulations or statutes. It is the
user's responsibility to make these determinations.

5.1.2 At present, a single direct relationship between
asbestos-containing dust and potential human exposure docs
not exist Accordingly, the user should consider these data in
relationship to other available information in their evalua-
tion. . .

5.2 This test method uses the definition, setdeable panic,
ulate material, found in Test Method O 1739 as the defini-
tion of dust This definition accepts ail particle} «"""
enough to pass through a 1 ram (No. IS) screen. Thus, a
single, large asbestos containing para'defs) (from the large
end of the particle size distribution) dispersed during sample
preparation may result in anomalously large asbestos con-
centration results in the TEM analyses of that sample. It is,
therefore, recommended thai multiple independent samples
ore secured from the same area, and a minimum of three
samples analyzed by the entire procedure.

4, Summary at Test Method
4.1 The sample is collected by vacuuming a. known

surface area with a standard 25 or 37 mm air sampling
cassette using a plastic tube that is attached to the iolei
orifice which acts as a nozzle. The sample is transferred from
inside the cassette to an aqueous solution of known volume.
Aliquots of the suspension ore then filtered through a
membrane. A section of the membrane is prepared and
transferred to a TEM grid using the direct transfer method.
The asbestiform structures are identified, sized, and counted
by TEM, using SAED and EDXA at a magnification of
15000to20000X.

6. Interferences
6.1 The following minerals have properties (that is, chem-

ical or crystalline structure) which are very similar to
asbestos minerals and may interfere with the analysis by
causing a false positive to be recorded during toe ten.
Therefore, literature references for these materials must be
maintained in the laboratory for comparison to asbestos
minerals so that they are not misidentified as asbestos
minerals.

6.1.1 Antigoriif.
6.13. Pntygorskite (Attopuigite).
6.U HolIoysJte.
6.1.4 Pyroxenes.
11.5 Sepiolite.
6.1.6 Yemioiliif scrolls.
6.1.7 Fibrous toic.
6.1.8 Horablerjde and other amphiboies other than those

listed in 3.1.2.
62 Collecting any dust particles greater than I mm in size

in this test method may cause an interference and, therefore,
must be avoided.

7. Material* tod Equipment

7.1 Purity of Reagents—Reagent grade chemicals shall be
used in aQ tests. Unless otherwise indicated, it is intended
that all reagents conform to the specifications of the Cam-
mine: on Analytical Reagents of the American Chemical
Society, where such specifications are available. Other grades
may be used, provided it is first ascertained that the reagent
is of sufficiently high purity to permit its use without
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; the accuracy of the determination.*
12 Transmission Electron Microscope (TEM)* an 80 to

(20 kV TEM, capable of performing electron diffraction,
with a fluorescent screen inscribed with calibrated grada-
tions, is required. The TEM must be equipped with energy
dispersive X-ray spcctroscopy (EDXA) and it most have a
scanning transmission electron microscopy (STEM) attach-
ment or be capable of producing a spot size of less than 250
nm in diameter in crossover.

7J Energy Dispersive X-ray System (ETJXA).
7.4 High Vacuum Carbon Evaporator, with rotating stage.
7 J High Efficiency Particulate Air IHEPA), filtered nega-

tive flow hood.
7.6 Exhaust or Fume Hood. . "
7.7 Particle-free Water (ASTM Type II, see Specification

DII93).
7.8 Glass Beakers (SQ mL).
73 Glass Sample Containers, with wide mouth screw cap

(200 mL) or equivalent scalable container (height of the glass
sample container should be approximately 13 on high by 6
cm wide).

7.10 Waterproof Markers.
7.11 Forceps (tweezers).
7.12 Ultrasonic Bath, table top model (100 W).
7.13 Graduated Pipettes (I, 5, 10 mL sizes), glass or

plastic:
7.14 Filter Funnel, either 25 mm or 47 mm, glass or

disposable. Filter funnel assemblies, either glass or disposable
plastic and using either a 25 mm or 47 mm diameter filler.

7.15 Side Am Filter Flask, 1000 mL
7.16 Mixed Cellulose Ester (MCE) Membrane men, 25

or 47 mm diameter, rsO.22 um and 5 um pore size.
7.17 Polycarbonate (PC) Filters, 25 or 47 mm diameter,

:s0.2 um pore size.
7.18 Storage Containers, for the 25 or 47 mm filters (for

archiving).
7.19 Glass Slides, approximately 76 by 25 mm in see.
7.20 Scalpel Blades, No. 10. or equivalent.
7J1 Cabinet-type Desiccator, or low temperature drying

oven.
7.22 Chloroform, reagent grade. ^--
7.23 Acetone, reagent grade. '""""
1.24 Dimeikylformamide (DMF).
125 Glacial Acetic Add.
726 l-methyt-2-pyrrolidone.
121 Plasma Asher, low temperature.
7.28 pH Paper.
729 Air Samp/ing Pump, low volume personal-type, ca-

pable of achieving a flow rate of 1 to 5 L/min.
7.30 Rotameter.
731 Air Sampling Cassettes, 25 mm or 37 mm, con-

taining 0.8 pun or smaller pore size MCE or PC filters.
7J2 Cork Borer, 1 mm.
7.33 Han-Asbestos Mineral, references as outlined in 6.1.
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7.34 Asbestos Standards, as outlined in 3.1J.
7.35 Tygon7 Tubing, or equivalent.
7J6 Small Vacuum Pump, that can maintain a pressure

of92kPa.
7J7 Petti Dishes, large glass, approximately 90 mm in

diameter.
7.38 Jaffe Washer, stainless sted or aluminum mesh

screen, 30 to 40 mesh, and approximately 75 mm by 50 mm
in size.

7.39 Copper TEM Finder Grids, 200 mesh.
7.40 Carbon Evaporator Rods.
7.41 Lens Tissue.
7.42 Ashless-Filter Paper Filters, 90 mm diameter.
7.43 Gummed Paper Reinforcement Rings.
7.44 Wash Bottles, plastic.
7.45 Reagent Alcohol, HPLC Grade (Fisher A995 or

equivalent).
7.46 Opening Mesh Screen, plastic, 1.0 by 1.0 mm,

(Spectra-Mesh #146410 or equivalent).
7.47 Diffraction Grating Replica.

8. Sampling Procedure lor Mkrortamm Technique
8.1 For sampling asbestos-containing dust in either indoor

Ouaitttait. Amman Oaminl Sonar Spuafitaaaiu. Araoricu
Choral Saeaj, Wjoftinpon. DC For iuutaiou ao uw tone* ofuxfaa am
ttacd Sr !*• AjMricu Ctuniexl Saday. tee Anoint SuuJaais Jar Libamery
airmail. BOH Ud, Code. Dona. U.X_ jnd ibe tSnial Slam fturmaaptta
and Hamiai Formulary. U.S. ftiamuceiukal Owentton, Int (USPCX
RocMkMO.

or outdoor environments, commercially available cassettes
must be used. Air monitoring cassettes containing 25 mm or
37 mm diameter miicri cellulose ester (MCE) or
polycarbonate (PQ filter membranes with a pore size less
than or. equal to 0.8 um are required (7.31). The number of
samples collected depends upon the specific circumstances of
the study.

8.2 Maintain a log of all pertinent sampling information
and sampling locations.

8.3 Sampling pumps, and flow indicators shall be cali-
brated using a TiTff*^ standard npjmium or assembly (see
Practice D 3195 and 7.29). *•'

8.4 Record all calibration information (5).
8.5 Perform a leak check of the sampling system at each

sampling site by activating the pump (7.29) with the closed
sampling cassette in line. Any air flow shows that a leak is
present that must be eliminated before initiating the sam-
pling operation.

8.6 Attach the sampling cassette to the sampling pump at
the outlet side of the cassette with plastic tubing (7J5). The
plastic tubing must be long enough in that the sample areas
can be reached without interference from the sampling
pump. Attach a dean, approximately 25.4 nun long pices of
plastic tubing (6.35 mm internal diamctrr) directly to the
inlet orifice. Use t^'* piece of tubing as the T»T»plj''g nrpgi*,
Cut the sampling end of the tubing at a 45* angle as
illustrated in Fig. I. The exact design of the nozzle is not
critical as long as some vacuum break is provided to avoid
simply pushing the dust around on the surface with the
nozzle rather than vacuuming it into the cassette. The
internal diameter of the nozzle and flow rate of the pump
may vary as long as the air velocity is 100 (±10) cm/s. This
air velocity calculation is based on an internal sampling tube
diameter of 6J5 mm at a /low rate of 2 L/min.

8.7 Measure and determine the sample area of interest. A

'T>«on n a rapmnd uidnurk ofdu OuPoat Co.
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sample area of 100 cm2 is vacuumed until there is no visible
dust or particuiates matter remaining. Perform a minimum
of two orthogonal passes on the surface within a minimum
of 2 min of sampling time. Avoid scraping or abrading the
surface being sampled. (Do not sample any debris or dust
particles greater than 1 mm in diameter (see 4.2).) Smaller or
larger areas can be sampled, if needed. For example, some
surfaces of interest may have a smaller area than 100 cm2.
Ifxt dusty surfaces may require vacuuming of larger areas.
Unlike air samples, the overloading of the cassettes with dust
will not be a problem. As defined in 3.2.5, only dust shall be
collected for this analysis.

8.8 At the end of sample collection, invert the cassette 50
that the nozzle inlet laces up before shutting off" the power to
tite pump. The nozzle is then sealed with a cassette end-plug
and the cassette/nozzle taped or appropriately packaged to
prevent separation of the nozzle and cassette assembly. A
second option is the removal of the nozzle from the cassette,
then plugging of the cassette and shipment of the nozzle (afao
plugged at both ends) sealed in a separate doseable plastic
bag; A third option is placing the nozzle inside the cassette

. for shipment. The nozzle is always saved and rinsed because
a significant percentage of the dust drawn from a lightly
loaded surface may adhere to the inside walls of the tubing.

8.9 Ctp"-k that all samples are dearly labeled, that all dusL,
sampling information sheets are completed, and that att-
pertinent information has been endosed, in accordance with
laboratory quality control practices, before transfer of the
samples to the laboratory. Include an unused cassette and
nozzle as a field blank.

8. JO Wipe off the exterior surface of the cassettes with
disposable wet towels (baby wipes) prior to packaging for
shipment

9. Swnnle Shipment
9.1 Ship dust samples to an analytical laboratory in a

sealed container, but separate from any bulk or air samples.
The ramctta must be tightly sealed and packed in a material
free of fibers or dust to minimize the potential for contami-
nation. Plastic "bubble pack" is probably the most appro-
priate material for this purpose.

10. Sample Preparation
tO.l Lfnder a negative How H£?A hood (7.5), carefully

wet-wipe the exterior of the cassettes to remove any possible
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contamination before taking cassettes into a dean prepara-
tion area.

102 Perform sample preparation in a dean facility that
has a separate work area from both the bulk and air sample
preparation areas.

10J Initial specimen preparation shall take place in a
dean HEPA filtered negative pressure hood to avoid any
possible contamination of the laboratory or personnel, or
both, by the potentially large number of asbestos structures
in an asbestos-containing dust sample. Cleanliness of the
preparation area hoods is measured by the cumulative
process blank concentrations (see Section 11).

10.4 All sample preparation steps 10.4.1 through 10.4.6
shall take place in the dust preparation area inside a HEPA
hood.

10.4.1 Remove the upper plug from the sample cassette
and carefully introduce approximately 10 mL solution of a
50/50 mixture of partidc-rrec water and reagent alcohol into
the careene ming a plastic wash bottle (7.44). If the plugged

• nozzle war left attached to the cassette, then remove the plug
and introduce the water/alcohol-solution into the cassette
through the tubing, and then remove the tubing, if it a
visibly dean.

10.42 Replace the upper plug or the sample cap and
lightly shake the dust suspension by hand for 3 s.

10.4.3 Remove the entire cap of the rayirrtp and pour the
suspension through a 1.0 by 1.0 mm opening screen (7.46)
into a pre-cleaned 200 mL glass tpea'mrn bottle (7.9). All
visible traces of the sample contained in the cassette shall be
rinsed through the screen into the specimen bottle with a
plastic wash bottle containing the 50/50 solution of particle-
free water and alcohol Repeat this procedure two additional
times for a total of three washings. Next, rinse the nozzle two
or three times through the screen inn the specimen bottle
with the 50/50 mixture of water and alcohol Typically, the
total amount of the 50/50 mixture used in the rinse is 50 to
75 mi. Discard the 1.0 by 1.0 mm screen and bring ..the
volume of solution in the specimen bottle up to the 100 mL
mark, on the side of the bottle with paiude-irec water only.

10.4.4 Adjust the pH of the suspension to 3 to 4 using a
10.0 % solution of acetic acid. Use pH paper for testing.
Filter the suspension within 24 h to avoid problems associ-
ated with bacterial and fungal growth.

10.4.5 Use either a disposable plastic filtration unit or a
glass filtering unit (7.14) for filtration of aliquots of the
suspension. The ability of an individual nitration unit to
produce a uniform distribution may be tested by the
filtration of a colored paniculate suspension such as diluted
India ink (suspension of carbon black).

10.4.5.1 If a disposable plastic filtration unit is used, then
unwrap a new disposable plastic filter rannd unit (either 25
or 47 mm diameter) and remove the tape around the base of
the funnd. Remove the funnel and discard the top filter
supplied with the apparatus, retaining the coarse
polypropylene support pad in place. Assemble the unit with
the adapter and a properly sized neoprene stopper, and
attach the runnel to the 1000 mL ode-arm vacuum Risk
(7.15). Place a 5.0 um pore size MCE (backing filter) on the
support pad. Wet it with a few mL of paro'de-m* water and
place an MCE (7.16) or PC filter (s0^2 um pore size) (7.17)
on top of the backing filter. Apply a vacuum (7.36), ensuring
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mat the filters are centered and pulled Oat without air
bubbles. Any irregularities on the filter surface requires the
discard of that filter. After the filter has been seated properly,
replace the funnel and reseal it with the tape. Return the
flask to atmospheric pressure.

10.4.5*2 If a glass filtration unit is used, placea 5 um pore
size MCE (backing filter) on the glass frit surface. Wet the
filter with partide-free water, and place an MCE or PC filter
(S&22 um pore size) on top of the backing filter. Apply a.
vacuum, ensuring that the filters are centered and pulled flat'
without air bubbles. Replace the filters if any irregularities
are seea on the filter surface. Before filtration of each set of
sample aliquots. prepare a blank filter by filtration of 50 mL

. of particle-free water. If aliquots of the same sample are
• filtered in order of increasing concentration, the glass nitra-

tion unit need not be washed between filtration. After
completion of the filtration, do not allow the filtration funnd
assembly to dry because contamination is then more difficult
to remove. Wash any residual suspension from the filtration.
assembly by holding it under a flow of water, then rub the
surface with a dean paper towel soaked in a detergent
solution. Repeal the cleaning operation, and then rinse two
times in partide-fxes water.

10.4.6 With the flask at atmospheric pressure, add 20 mL
of partideWree water into the funnel. Cover the filter funnd
with its plastic cover if the disposable filtering unit is used.

10.4.7 Briefly hand shake (3 s). the capped bottle with the
sample suspension, then place it in a tabletop ultrasonic bath
(7.12) and sonicate for 3.0 rain. Maintain the water level in
the sonicator at the same height as the solution in sample
bottle. The ultrasonic bath shall be calibrated as described in
20-S. The ultrasonic bath must be operated at equilibrium
temperature. After sonicating, return the ample bottle to the
work surface of the HEPA hood. Preparation steps 10.4.8
through io.4.14 shall be carded out in.this hood.

10.4.8 Shake the suspension lightly by baud for 3 s, then
let it rest for 2.0 rain to allow large particles la settle to the
bottom of the bottle or float to the surface. .

10.4.9 Estimate the amount of liquid to be withdrawn to
produce an adequate filter preparation. Experience has
shown that a light staining of the filter surface will yidaS
suitable preparation for analysis, Filler at least 1.0 mL, hot
no more than half the total volume. If after examination in
the TEM, the smallest volume measured (1.0 mL) (7.13)
yields an overloaded sample, then perform additional serial
dilutions of the suspension. If it is estimated that less than
1.0 mL of solution has to be filtered because of the density of
the suspension, perform a serial dilution.

10.4.9.1 If serial dilutions are required, repeat step 10,4.3
before the serial dilution portion is taken. Do not re-sonicate
the original solution or any serial dilutions. The recom-
mended procedure for a serial dilution is to mix 10 mL of the
sample solution with 90 ciL of partide-free water in a dean
sample bottle to obtain a 1:10 serial dilution. Follow good
laboratory practices when performing dilutions.

10.4.10 Insert a new disposable pipette halfway into the
sample suspension and withdraw a portion. Avoid pipetting
any of the large floating or settled parades. Uncover the filter
funnd and dispense the mixture from the pipette into the
water in the funnel
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10.4.11 Apply vacuum to the flask and draw the mixture
through the filter.

10.4.12 Discard the pipette;
JO.4.13 Disassemble the filtering unit and carefully re-

move the sample filter with fine tweezers (7.1 IX Place the
completed sample filter parade side up, into a prcdeaned,
labeled, disposable, plastic petri dish (7.48) or other similar
container.

10.4.14 In order to ensure that an optimally-loaded filter
is obtained, it is recommended that filters be prepared from
several different aliquots of the dust suspension. For this
series of filters, it is recommended that the volume of each
aliquot of the original suspension be a factor of five higher
than the previous one. If the niters are prepared in order of
increasing aliquot volume, all of the filters for one sample
can be prepared using one plastic disposable filtration unit,
or without cleaning of glass filtration equipment between
individual filtration. Before withdrawal of each aliquot from
the sample, shake the' suspension without additional
unification and allow to rest for 2 min.

10.4.15.'Tbcrc are many practical methods for drying
MCE filters. The fallowing are two examples that can be used:
(/) dry MCE filters for at least 12 h (over destccant) In an
airtight cabinet-Type desiccator (7-21); (2) to shorten the
drying time (if desired), remove a plug of the damp filter and
attach it to-a glass slide (7.19) as described in 12,12 and
12.1.3. Place the slide with a filter plug or filter plugs (up to
eight plugs can be attached to one sfide) on a bed of
dcsiccant, in the desiccator for 1 b.

10.4.16 PC filters do not require lengthy drying before
preparation, out shall be placed in a desiccator for at least 30 -
min before preparation.

10.5 Prepare TEM specimens from small sections of each '
dried filter using the appropriate direct transfer preparation
method. .,.

11. Blanks
11.1 Prepare sample, blanks that include both a process

blank (50. mL of partide-free water) for each set of samples
analyzed and one unused filter from each new box of sample
filters (MCE or PC) used in the laboratory. If glass filtering
units are used, prepare and analyze a process blank each time
the filtering unit is cleaned, Blanks win be considered
contaminated, if after analysis, they are shown to contain
more than 53 asbestos structures per square millimetre. This
generally corresponds to three or four aTbgtr*r structures
found in ten grid openings. The source of the contamination
must be found before any further analysis can be performed.
Reject samples that were processed along with the contami-
nated blanks and prepare new samples after the source of the
contamination is found.

112 Prepare field blanks which are induded with sample
seta in the same manner as the samples, to test for contami-
nation during the sampling, shipping, handling, and prepa-
ration steps of the method.

11 TEM Specimen Preparation of Mixed Ceimlott Eiter
(MCE) Filters

Nora I—Use at cither the acetone or UK
acetic acd method is iccspuble.

12.1 Antuat Fusing Method-
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12,1.1 Remove a section (a plug) from any quadrant of
the sample and blank filters. Sections can be removed from
the fitters using a 7 mm cork borer (7.32). The cork borer
must be wet wiped after each time a section is removed.

HO Place the filter section (particle side up) on a, dean
microscope slide. Affix the filter section to the slide with a
gummed page reinforcement (7.43), or other suitable means.
Labd the slide with a glass scribing tool or permanent
marker (7.10).

Ill J Prepare a fusing dish from a glass petri dish (7.37)
. and a meat screen bridge (7_38) with a pad of five to six

ashlett paper filters (7.42) and place in the bottom of the
petri dish (4). Place the screen bridge on top of the pad and
saturate the Pit*** pads with acetone. Place the slide on top of
the bridge in the petri dish and cover the dish. Wait
approximately 5 min for the sample filter to fuse and-dear."

122 Dimethylfomamide-Acetic Acid Method:
12J2.1 Place a drop of clearing solution that consists of

35 % dimethylformamide (DMJF), 15 % glacial acetic add,
and 50 % Type II water (v/v) on a dean microscope slide.
Gauge the amount used so that the clearing solution just
saturate! the fitter section.

1222 Carefully lay the filter segment, sample surface
upward, on top of the solution. Bring the filter and solution
together at an angle of about 20* to hdp exdude air bubbles.
Remove any excess dearing solution. Place the slide in an
oven or on a hot plate, in a fume hood, at 65 to 70*C for 10
min.

12J Plasma etching of the collapsed filter is required.
12J.1 The microscope slide to which the collapsed filter

pieces are attached is placed in a plasma asher (7.27).
Because plasma ashers vary greatly in their performance,
both from unit to unit and between different positions in the
asher chamber, it is difficult to specify the exact conditions
that must be used. Insufficient etching will result in a failure
to expose embedded fibers, and too much etching may result
in die loss of particles from the filter surface. To determine
the optimum time for ashing, place on unused 25 mm
diameter MCE filter in the center of a glass microscope slide.
Position the slide approximately in the center of the asher
chamber, dose the chamber and evacuate to a pressure of
approximately 40 Pa, while admitting oxygen Co the chamber

not be used Carbon rods (7.40) used Bar evaporators shall be
sharpened with a carbon cod sharpener to a neck of about 4
mm in length and 1 mm in diameter. The reds are installed
in the evaporator in such a manner that the points are
approximately 100 to 120 mm from the surface of the
microscope slide hdd in the rotating device.

12.4.2 Place the glass slide holding the filters on the
rotation device, and evacuate the evaporator chamber to a
vacuum of at least 13 MPa. Perform the evaporation in very
short bursts, separated by 3 to 4 s to allow the dectrodes to
cool. An alternate method of evaporation is by using a slow
continuous applied current. An experienced analyst can
judge the thickness of the carbon film to be applied Conduct •
tests on unused filters first. If the carbon filin is. too thin,
large partides win be lost from the TEM ipcdmen. and there
will be few complete and undamaged grid openings on the
specimen.

12.4^2.1 If the coating is too thick, it will lead to a TEM
image that is lacking in contrast, and the ability to obtain
electron diffraction patterns win be compromised. The
carbon film shall be as thin as possible and still remain intact

'on most of the grid openings of the TEM specimen.
115 Preparation of the Jqffe Washer—The precise design

of the Jade washer is not considered important, so any one of
the published designs may be used (7, S). One such washer
consists of a simple stainless steel bridge contained in a gloss
petri dish.

12,5.1 Place several pieces of lens tissue (7.41) on the
stainless steel bridge. The pieces of lens *m»tg shall be large
enough to completely drape over the bridge and into the
solvent. In a fume hood, fill the petri dish with acetone (or
DMF) until the height of the solvent is brought up to contact
the underside of the metal bridge as illustrated in Fig. 2.

12.6 Placing the Specimens Into the Jajfe Washer
12.6.1 PJacs the TEM grids (7 J9) shiny side up on a piece

of leas tissue or filter paper so that individual grids can be
easily picked up with tweezers..

. 12.6.2 Prepare three grids from each sample.
12,6.2.1 Using a cur^scaipei blade (7.20), excise at feast;:.

two square (3 mm by 3 mm) pieces of the carbon-coated
MCE filter from the gia

12.6.2.3 Place the whole- assembly (filter/grid) oo
saturated lens tissue in the Jaffe washer.

the

Olais pitrl dlife
<)00 mm * IS mm)

Ettctran mlc/otcop*.
Suloltit ttiilnxJi
brUgt (JO ntihl

, - - „ „ , . 4 ,. . . , . _ 12.6J.2 Place the square filter piece carbon-side up on
atarateaf8to20cmJ/nmAdjuttthetuMngafto ^
jo that the intensity of the plasma is maximized Determine ~^~
the time required for complete oxidation of the filter. Adjust
the system parameters to achieve complete oxidation of the
filter in a period of approximatdy 15 min. For etching of
collapsed filters, use these operating parameters for a period
of 3 ok. For additional information on calibration, see the
USEPA Asbestos-Containing Materials in Schools (4) or
NlST/NVLAf Program -Handbook for Airborne Asbestos
Analysis (6) documents.

12.3-2 'Place the glass slide containing the collapsed filters
into the low-temperature plasma asher, and etch the filter.

12.4 Carbon coating of the collapsed and etched fillers is
required.

12.4.1 Carbon coating must be performed with a high-
vacuu/n coating unit (7.4), capable of less than 10~* torr (13
MPa) pressure. Units that are based on evaporation of
cartoon filaments in a vacuum generated only by an oil rotary
pump have not been evaluated for this application and shall fta. 2 Eumpta at Omtyi at Sohmnt WMIMT (J»rt« WMtMrt
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12.6.2.4 Place the three TEM grid sample filter prepara-
tions on the same piece of lens tissue in the JafTe washer.

1162-5 Place the lid on the Jafle washer and allow the
system to stand for several hours.

12.7 Altematdy, place the grids on a tow level (petri dish
filled to the Vfe mark) DMF .Jafie washer for 60 min. Add
enough solution of equal parts DMF/acetone to M the
washer to the screen levd. Remove the grids ana 30 mia if
they have dearcd, that is, all filter material has been removed
from the carbon film, as determined by inspection in the
TEM,

US Carefully remove the grids from the Jafie wither,
allowing the grids to dry before placing them in s dean
marked grid box.

13. TEM Specimen Preparation of Polycarbonate (PC)
Filter

13.1 Cover the surface of a dean microscope slide with
two strips of doubfe-sided adhesive tape.

13.2' Cut a strip of filter paper slightly narrower than the ,
width of the slide. Position the filter paper strip on the center
of the length of the slide.

13 J Using a dean, curved scalpel blade, cot a strip of the
PC fitter approximately 25 by 6 mm. Use a rodring motion
of the scalpel blade to avoid tearing the filter. Place the PC
strip particle side up on the slide perpendicular to the long
axis of the slide. The ends of the PC strip must contact the
double sided adhesive tape. Each slide can hold several PC
strips.. With a glass marker. labd each PC strip with the
individual sample number.

13.4 Carbon coat the PC. filter strips as discussed in
12.4.2. PC filters do not require etching.

WOTS £ CnOioa—Da not overheat tie niter sections white ortna
count,

13-5 Prepare a /afle washer as described in !2_5, but fill
the washer with chloroform or l-methyl-2-pyrroJidone to the
level of the screen.

13.6 Using a dean curved scaipd blade, excise three,
3-mm square filter pieces from each PC strip. Place the filter
squares carbon side up on the shiny side of a TEM grid. Pick
up the grid and filter section together and place them on tit..
lens tissue in the Jafle washer. "*—

13.7 Place the lid on the Jafle washer and rest the grids in
place for at least 4 n. Best results are obtained with longer
wida'ng times, up to 12 h.

13.S Carefully remove the grids from the Jafle washer,
allowing the grids to dry before placing them in a dean,
marked grid box.
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TEM at a calibrated screen magnification of between 15 COO
and 20 OOOX Typically measure one grid opening for each
grid examined, Measure grid' openings in both the x and y
directions and calculate the area.

14.4 Pre-calibrated TEM grids are also acceptable for this
test method

15. TEM Method
15.1 Microscope settings: 80 to 120 kV, 15000 to

20 OOOX screen magnification for analysis (72).
152 Analyze two grids for each sample Analyze one-half

of the sample area on one sample grid preparation and the
remaining half on a second sample grid preparation.

15.3 Determinationof Specimen Suitability:
15.3.1 Carefully load the TEM grid, carbon side facing up

(in the TEM column) with the grid bars oriented parallel/
perpendicular to the length of the specimen holder. Use a
hand tens or loupe, if necessary. This procedure will line up
the grid with the X and y translation directions of the
microscope. Insert the specimen holder into the microscope.

15JJZ Scan the entire grid at low magnification (250X to
JOOOX) to determine its suitability for high magnification
analysis as specified in 15JJ.

15,3.3 Grids are acceptable for analysis if the following
conditions are met:

I5.3J.I The fraction of grid openings covered by the
repfica section is at least 50 »,

15JJ.2 Relative to that section of the grid covered by the
carbon replica, the fraction of intact grid openings is greater
than 50 %.

15JJJ The fractional area of uiunssolved filter is .less
than 1036. •

15JJ.4 The fraction of grid openings with overlapping or
folded replica film is less than 50 %.

15JJL5 At least 20 grid open mgu that have ho .overlap-
ping or folded replica, are lea than 5'S covered with holes
and have less than 5 % opaque ana due to incomplete filter

14. Grid Opening Measurements
14.1 TEM. grids must have a known grid opening area.

Determine this area as follows;
14.2 Measure at least 20 grid openings in ezcft of 20

random 75 to 100 um (200-mesh) copper grids for a total of
400 grid openings for every I GOO grids used, by placing the
20 grids on a gloss slide and examining them under the
optical microscope. Use a calibrated graticule to measure the
average length and width uf the 20 openings from each of the
individual grids. From the accumulated data, calculate the
average grid opening area of the 400 openings.

14.3 Grid area measurements can also be made ai the

15.4- Determination of Grid Opening SuiiabiBty?
15.4.1 If the grid meets acceptance criteria, choose a grid

opening for analysts from various areas of the grid so that the
entire grid is represented Determine the suitability of each
individual grid opening prior to the analysis.

15.4.2 The individual grid opening must have less than
5 % holes over its area.

15.4.3 Grid openings must be less than 25 % covered with
particulate matter.

15.4.4 Grid openings must be uniformly loaded.
I5J Observe and record the orientation of the grid at 80

to 150X, on a grid map record sheet along with the location
of the grid openings that are examined for the analysix If
indexed grids ore used, a grid map is not required, bat the
identifying coordinates of the grid square must be recorded

16. Recording Data Rnlea
16.1 Record on the count sheet any continuous grouping

of parades in which an asbestos fiber is detected Oassiry
asbestos structures as fibers, bundles, dusters, or ruamces as
defined in 5.1

162 Use the criteria for fiber, bundle duster, and matrix
ideati/Icauon,aso^s»bedinmeC/3'£ftlAi6«toi-C«nau'm'rtg
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Materials in Schools document (4). Record, for each A HERA
structure identified the length and width measurements.

16J Record NSD (No Structures Detected) when no
structures are detected in the grid opening.

16.4 Identify structures classified as chrysotile identified
by either dectroo diffraction or X-ray analysis (7.3) and
recorrifrt on a count sheet. Verify at least ooe out of every ten
chrysotile structures by X-ray analysis.

16.5 Structures classified as amphiboles by X-ray analysis
and electron diffraction are recorded on the count sheet For
more information on identification, see Yamate, et at, (7) or
Outfield and Dillon (8).

16.6 Record a typical electron diffraction pattern for each
typo of asbestos observed for each group of samples (or a
minimum of every five samples) analyzed Record the
micrograph number on the count sheet. Record at least one
X-ray spectrum for each type of asbestos observed per
sample. Attach the print-outs to the back of the count sheet
If the X-ray spectrum is stored, record the file and disk
number on the count sheet.

16.7 Counting Rules:
16.7.1 At a screen magnification of between 15000 and

20 OOOX evaluate the grids for the most concentrated sample
loading; reject the sample if it is estimated to contain more
than 50 asbestos structures per grid opening. Proceed to the
next lower concentrated sample until a set of grids are .

• obtained that have less than 30 asbestos structures per grid
opening.

16.3 Analytical Sensitivity—An analytical sensitivity of
appraximatdy 1000 asbestos structures per square centi-
metre (calculated for the detection of a single asbestos
structure) has been designed for this analysts. This sensitivity
can be achieved by increasing the amount of liquid filtered,
increasing the number of grid openings analyzed or de-
creasing the size of the final filter. Occasionally, due to high.

• particle loadings or high asbestos concentration, this analyt-
ical sensitivity cannot be practically achieved and stopping
rules apply*'

165 Limit of Detection—The limit of detection for this
method a defined as, at a minimum, the counting of four
asbestos structures during the TEM analysis. If less than fqttr
asbestos structures are counted during the analysis then we"
ana/vocal result which will be reported will be less than the
limit of detection and a "less than" sign (<) will appear
before the number. AJ1 data shall be provided in the labo-
ratory report.

16.10 Stopping. Ruler.
16.10.1 The analysis is stopped upon tile completion of

the grid square that achieves an analytical sensitivity of less
than 1000 asbestos structures per square centimetre.

16.10.2 If an analytical sensitivity of 10CO asbestos struc-
ture per square centimetre cannot be achieved after ana-
lyzing ten grid openings then stop on grid opening No. 10-or
the grid opening which contains the 100th asbestos structure,
whichever comes first A minimum of four grid squares shall
be analyzed for each sample.

16.10.11 If the analysis is stopped because of the JOOth
structure rule, the entire grid square containing the 100th
structure must be counted.

16.11 After analysis, remove the grids from the TEM, and
replace them in the appropriate grid storage holder.
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17. Sample Storage
17.1 The washed-out sample cassettes can be discarded

afteruse.
17.2 Sample grids and unused filter sections (7.13) must

be stored for a minimum of one year.

dust
18. Reporting

18.1 Report the following information for each
sample analyzed:

18.1.1 Concentration in structures/cm^
1 8. 1J The analytical sensitivity.
18.1 J Types of asbestos present
18.1.4 Number of asbestos structures counted
18. 1.5 Effective filtration area.
18.1.6 Average size of the TEM grid openings that were

counted
18.1.7 Number of grid openings examined
18.1.3 Sample dilution used .
18.1:9 Area of the surface sampled.
18.1.10- Listing of size data for each structure counted
18.1.1 1 'A copy of the TEM count sheet or a complete

listing of the raw data. An example of a typical count sheet is
shown in Appendix XI.

182 Determine the amount of asbestos in any accepted
sample using the following formula:

EFA x 100 mL x.*STR

where:
&STR - number of asbestos structures counted,
EFA =- effective filter area of the final sampling filter, mm2,
GO m number of grid openings counted,
(70/4 •average grid opening area, mm2,
SPL - surface area sampled, on3, and
K - volume of sample fihered>jn step 10.4.9, repre-

senting the actual volume taken from tne original
luO tt̂ L SUSDQmOD* 1Q >̂

19. Qnalily Gurtral/Qialirr Assnrance
(9.1 In general, the laboratory's qualiry coatrol checks are

used to verify that a system is performing according to
specifications regarding accuracy and consistency. In in
analytical laboratory, spiked or known quantitative samples
are normally used However, due to the difficulties in
preparing known quantitative asbestos samples, routine
quality control testing focuses on re-analysis of samples
(duplicate recounts).

19.1.1 Re-analyze samples at a rate of '/>o of the sample
sets (one out of every ten samples analyzed not ihduding
laboratory blanks). The re-analysis shall consist of a second
sample preparation obtained from the final filter.

19.2 In addition, quality assurance programs must follow
the criteria shown in the USEPA Asbestos-Containing Mate-
rials in Schools document (4) and in the HIST/ffVLAP
Program Handbook for Airborne Asbestos Analysis docu-
ment (6). These documents describe sample custody, sample
preparation, blank checks for contamination, calibration,
sample analysis, analyst qualifications, and fecnniraJ facili-
ties.

20. Calibrations
20.1 Perform calibrations of the instrumentation on a
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regular basis, and retain these records in the laboratory, in
accordance with the laboratory's quality assurance program.

20-2 Record calibrations in a log book along with data of
calibration and the attached backup documentation.

20J- A calibration list for the instrument is as follows:
20 J. I TEM:
20J.I.I Check the alignment and the systems operation.

Refer to the TEM manufacturer's operational manual for
daailrd instructions,

20.3.12 Calibrate the camera length of the TEM in dec-
. iron diffraction (ED) operating mode before ED patterns of

unknown samples are observed Camera length can be mea-
sured by using a carbon coated grid on which a thin film of
gold has been sputtered or evaporated. A thin film of gold is

' evaporated on the specimen TEM-grid to obtain zone-axis
ED patterns superimposed with a ring pattern from the poly-
crystalline gold film. In practice, it is desirable to optimize
(he thickness of the gold film so that- only one or two sharp
rings are obtained on the superimposed ED pattern. Thick
gold films will tend to mask weak diffraction spots from the
fibrous partides. Since the unknown d-spadngs of most
interest in asbestos analysis are those which lie cfrrcrg to the
transmitted beam, multiple gold rings from thick films are
unnecessary. Alternatively, a gold standard specimen can be
used to obtain an average camera constant calculated for that
particular instrument and can then be used for ED patterns
of unknowns taken during the corresponding period

20J.1.3 Perform magnification calibration at the fluores-
cent screen. This calibration must be performed at the
magnification used for structure counting. Calibration is
performed with a grating replica (7.47) (for example, one
containing at least 2160 lines/mm).

(a) Define a fidd of view on the fluorescent screen. The
field of view must be measurable or previously: inscribed with
a scale Or concentric circles (all scales should be metric).

(b) Frequency of calibration will depend on the service
history of the particular microscope.

(c) Check the calibration after any maintenance of the
microscope that involves adjustment of the power supply to
the lens or the high voltage system or the mechanical
disassembly of the electron optical column (apart from
filament exchange). -^

(d) The analyst must ensure that the grating replica is
placed at the same distance from the objective lens as the
specimen.

(<) For instruments that incorporate a eucentric tilting
specimen stage, all specimens and the grating replica must be
placed at the eucentric position.

20.3.1.4 The smallest spot size of the- TEM must be
checked.

(a) At the crossover point, photograph the spot size at a
screen magnification of 15000 to 20 OOOX. An exposure
time of 1 s is usually adequate.

(b) The measured spot size must be less than or equal to
250 nm.

20.4 EDXA:
20.4.1 The resolution and calibration of the EDXA must

20.4.1.1 Collect a standard EDXA Cu peak from the Cu
grid

20.4.1.2 Compare the X-ray energy versus channel

D575S

number for the CD peak and be certain that readings are
within ±10 eV.

20.42 Collect a standard EDXA of croddclite asbestos
(NISTSRM1866).

20.4J.1 The demenal analysis, of the croddolite must
resolve the Na peak.

20.4.3 CoOect a standard EDXA of chrysotile asbestos.
20.4J.I The elemental analysis of carysoule must resolve

both Si and Mg on a single chrysotile fiber.
20-5 Ultrasonic bath calibration shall be performed as

follows:
20-5.1 FU1 the bath water to a levd equal to the height of

suspension in the glass sample container that will be used for
the dust analysis; Operate the bath until the water reaches the
equilibrium temperature.

20-52 Place 100 mL of water (at approximately 20*C) in
another 200-mL glass sample container, and record its
temperature.

20\5J Place the sample container in die water in the
ultrasonic bath (with the power turned oil). After 60 s,
remove the glass container and record its temperature,

20.5.4 Place 100 mL of water (at approximately 2Q*Q in
another 200-mL g?"** sample container, and record its
temperature.

20.5.5 Place the second sample container into the water in
the ultrasonic bath (with the power turned on). After 60 s,
remove the glass container and record its temperature,

20-5.6 Calculate the rate of energy deposition into the
sample container using the following formula:

rtu -• 8 ]
R - 4.185 X t x , X — (2)

where
4.185 -Joules/cal,
Jt *> energy deposition,'
ffi * temperature rise with the ultrasonic bath not opcr-

• sting, "C,
81 m temperature rise with the ultrasonic fa*h operating,

•c,
i - time in seconds, 60 s (20L5 J and 20-5-5),
or - specific heat of the liquid in the glass sample

container, 1.0 cal/g, and
p m density of the Ifaw^i in the fffB?7 sample container,

1.0 a/car*.
20.5.7 Adjust the operating conditions of the bath so that

the rate of energy deposition is in the range of 0.08 to 0.12
MW/m:, as defined by this procedure.

21. PrecWoBind Bias
21.1 Precision—The prctisicra of me procedure in this test

method is being determined using round robin data from
partidpating laboratories.

21J Bias—Since them is ao accepted reference material
suitable for determining the bias of the procedure in this test
method bias has not been determined (see Specification
D 3670).

NOTE 3—Round rabia dau it under development and will be
on* report.

22. Keywords
22.1 asbestos; miaovacuuming; settled dust; TEM
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APPENDIX

(NoonundaCary Information)

XI. DUST SAMPLE ANALYSIS

Xl.l See Figs. XI.1 and X1.2 for the dust analysis worksheet and the TEM count sheet.

• DUST SAMPLE ANALYSIS

Caere
Sample ID:

job Number

Data Sample Analyzed: -

Number of Openings/Grids Counted1 _

Grid Accepted, 600X- Yes No

Percent Uacffng: %

Grid Box #1:

Accelerating Voltage:

IndcatBd Mag:
Screen Mag:

Microscope: __1

Rter Type:
* ~~J~-

Filter Slza: .

Filter Pore Size (um):

Grid Opening:

KX
KX

1)
2)

tan
fjtn

X

X

um
ion

Analyst:

Reviewer:

Calculation Data:

Effective Filter Area In mm3:

Number of Grid Openings Counted:

Avderage Grid Opening Area In mm2:

Volume of sample Filtered in ml:

Surface area Sampled in cm2:

Number of Asbestos Structures Counted:'

Counting Rules: AHEHA LEVEL II

(EFA) . ~

(GO)

(GOA)

(V)

^SPL)

(#STR)

• If tfi9 number of asbestos structures counted Is less than or equal to 4, enter 4 smjrturas as the Ilinit of detection hero,

FORMULA FOR CALCULATION OF ASBESTOS STRUCTURES -DUST1 PER CM2:

EFAX X 100 X *STH . (Asbestos Structures par cm2)

GO X GOA X VX SPL

Results tor Total Asbestos Structures:

Results for Structures > microns;

(Structures per cm2)

(Structures per cm2)

FIG. 31.1 Dust SMtpto Analyst* Work 3ft**t
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Job Number:

Structure Grid*
Square #• Type Structure

Length
Microns

Width
Microns

Confirmation
Morpn. SAED EDS

Note: Keys to Abbreviations Used in Rgure:

Structure:

c
AM
CR
AC
TR
AN
N

Type:

Chrysotile

Amosita
Craddciite
Actlnofite
Trsmolite
ArunophylBte
Non Asbestos

F 3 Fiber
B - Bundle
C = Cluster
M = Matrix

NSO
Morprt

SAED
EDS

ER
NP

Others:

No Structures Detected
Morphology
Selected Area Bectron Diffraction
Energy Dispersive X-Hay Speciroscapy
Irttar-Row Spacing
Na Pattern

Ha X12 TEM Count ShM<
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I
IScenario No.:

Address:

Sheet No.: D-
LIBBY MONTANA FIELD SAMPLE DATA SHEET

DUST
Field Logbook No: _Page No: Sampling Date:

Owner/Tenant:

Land Use: Residential School Commercial Mining Roadway Other (

Sampling Team: PES CDM Other Names:

Data Item

Index ID

Location ID

Sample Group

Location Description

Category (circle)

Matrix Type (circle)

Vermiculite Present? (circle)

Will samples be archived due to
presence of vermiculite? (circle)

Sample Area (cm2) (circle)

Filter Diameter (circle)

Pore Size (circle)

Flow Meter Type (circle)

Pump ID Number

Flow Meter ID No.

Start Date

Start Time

Start Flow (L/min)

Stop Date

Stop Time

Stop Flow (L/min)

Pump fault? (circle)

Field Comments

Cassette 1

FS Blank

Building, Vehicle, NA
Other

Yes No

Yes No

100 200 300

25mm 37mm

TEM- .45 PCM- 0.8

Rotometer Dry-Cal

No Yes

100 cm2

100cm2

100cm2

Entered Validated

Cassette 2

FS Blank

Building, Vehicle, NA
Other

Yes No

Yes No

100 200 300

25mm 37mm

TEM-. 45 PCM- 0.8

Rotometer Dry-Cal

No Yes

100 cm2

100cm2

100cm2

Entered Validated

Cassette 3

FS Blank

Building, Vehicle, NA
Other

Yes No

Yes No

100 200 300

25mm 37mm

TEM- .45 PCM- 0.8

Rotometer Dry-Cal

No Yes

100 cm2

100 cm2

100cm2

Entered Validated

vs 022002
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1 Sheet No.: P-
LIBBY MONTANA FIELD SAMPLE DA TA SHEET

| PERSONAL AIR
Scenario No.: Field Logbook No: Page No: Sampling Date:

1Address: Owner/Tenant: -
Sampling Team: PES CDM Other Names:

1 Land Use: Residential School Commercial Mining Roadway Other ( )

Person Sampled: SSN: Task:

|

(
Data Item

Index ID

I

' Location ID

Sample Group

Location Description

Category (circle)

Matrix Type (circle)

Filter Diameter (circle)

Pore Size (circle)

Flow Meter Type (circle)

Pump ID Number

Flow Meter ID No.

Start Date

Start Time

Start Flow (L/min)

Stop Date

Stop Time

Stop Flow (L/min)

Pump fault?

MET Station onsite?

Sample Type

Field Comments

Cassette 1

FS Blank
Rep

Indoor Outdoor NA

25mm 37mm

TEM- .45 PCM- 0.8

Rotometer DryCal

No Yes

No Yes

TWA EXC NA

Entered Validated _

Cassette 2

FS Blank
Rep

Indoor Outdoor NA

25mm 37mm

TEM- .45 ' PCM- 0.8

Rotometer DryCal

No Yes

No Yes

TWA EXC NA

Entered Validated _ _

Cassette 3

FS Blank
Rep

Indoor Outdoor NA

25mm 37mm

TEM- .45 PCM- 0.8

Rotometer DryCal

No Yes

No Yes

TWA EXC NA

Entered Validated.



Sheet No.: A-_

LIBBY MONTANA FIELD SAMPLE DA TA SHEET
| STATIONARY AIR

Scenario No.: Field Logbook No: Page No:

1 Address:

Land Use: Residential School Commercial

• Sampling Team: PES CDM Other

Owner/Tenant:

Mining Roadway

Names:

Sampling Date:

Other ( )

Data Item

Index ID

Location ID

Sample Group

Location Description

Category (circle)

Matrix Type (circle)

Filter Diameter (circle)

Pore Size (circle)

Flow Meter Type (circle)

Pump ID Number

Flow Meter ID No.

Start Date

Start Time

Start Flow (L/min)

Stop Date

Stop Time

Stop Flow (L/min)

Pump fault? (circle)

MET Station onsite?

Pre/Post (circle)

Field Comments

Cassette 1

FS Blank
Rep

Indoor Outdoor NA

25mm 37mm

TEM- .45 PCM- 0.8

Rotometer DryCal

No Yes

No Yes

Pre Post Clear NA

Entered _ Validated

Cassette 2

FS Blank
Rep

Indoor Outdoor NA

25mm 37mm

TEM- .45 PCM- 0.8

Rotometer DryCal

No Yes

No Yes

Pre Post Clear NA

Entered _ Validated

Cassette 3

FS Blank
Rep

Indoor Outdoor NA

25mm 37mm

TEM- .45 PCM- 0.8

Rotometer DryCal

No Yes

No Yes

Pre Post Clear NA

Entered _ Validated

vs 021302
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FIELD LOGBOOK CONTENT AND CONTROL
SOP 4-1
Revision: 4
Date: June 20,2001
Page 1 of5

Prepared: DelBaird

QA Review: David O. Johnson

Issued:

Technical

Approved

1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to set CDM Federal criteria for content
entry and form of field logbooks. Field logbooks are an essential tool to document field activities for
historical and legal purposes.

2.0 BACKGROUND

2.1 Definitions

Biota - The flora and fauna of a region.

Magnetic Declination Corrections - Compass adjustments to correct for the angle between magnetic
north and geographical meridians.

2.2 Discussion

Information recorded in field logbooks includes field team names, observations, data, calculations,
date/time, weather, and description of the data collection activity, methods, instruments, and results.
Additionally, the logbook may contain deviations from plans and descriptions of wastes, biota,
geologic material, and site features including sketches, maps, or drawings as appropriate.

3.0 RESPONSIBILITIES

Field Team Leader (FTL) - The FTL is responsible for ensuring that the format and content of data
entries are in accordance with this procedure.

Site Personnel - All CDM Federal employees who make entries in field logbooks during onsite
activities are required to read this procedure prior to engaging in this activity. The FTL will assign
field logbooks to site personnel who will be responsible for their care and maintenance. Site personnel
will return field logbooks to the records file at the end of the assignment.

CDM Federal Programs Corporation Technical Standard Operating Procedures



FIELD LOGBOOK CONTENT AND CONTROL
SOP 4-1
Revision: 4
Date: June 20,2001
Page 2 of5

4.0 REQUIRED EQUIPMENT

• Site-specific plans
• Field notebook
• Indelible black or blue ink pen
• Ruler or similar scale

5.0 PROCEDURES

5.1 Preparation

In addition to this SOP, site personnel responsible for maintaining logbooks must be familiar with all
procedures applicable to the field activity being performed. These procedures should be consulted as
necessary to obtain specific information about equipment and supplies, health and safety, sample
collection, packaging, decontamination, and documentation. These procedures should be located at
the field office.

Field logbooks shall be bound with lined, consecutively numbered pages. All pages must be
numbered prior to initial use of the logbook. Prior to use in the field, each logbook will be marked
with a specific document control number issued by the document control administrator, if required by
the contract quality implementation plan (QIP). Not all contracts require document control numbers.
The following information shall be recorded on the cover of the logbook:

Field logbook document control number.
Activity (if the logbook is to be activity-specific) and location.
Name of CDM Federal contact and phone numbers).
Start date.
In specific cases, special logbooks may be required (e.g., waterproof paper for storm
water monitoring).

The first few (approximately five) pages of the logbook will be reserved for a table of contents (TOC).
Mark the first page with the heading and enter the following:

TABLE OF CONTENTS

Date/Description

(Start Date)/Reserved for TOC

Page

1-5

The remaining pages of the table of contents will be designated as such with "TOC" written on the top
center of each page.

CDM Federal Programs Corporatie Technical Standard Operating Procedures



FIELD LOGBOOK CONTENT AND CONTROL
SOP 4-1

Revision: 4
Date: June 20,2001
Page 3 of5

5.2 Operation

The following is a list of requirements that must be followed when using a logbook:

• Record work, observations, quantities of materials, calculations, drawings, and related
information directly in the logbook. If data collection forms are specified by an activity-
specific plan, this information need not be duplicated in the logbook. However, any forms
used to record site information must be referenced in the logbook. .

• Do not start a new page until the previous one is full or has been marked with a single
diagonal line so that additional entries cannot be made. Use both sides of each page.

• Do not erase or blot out any entry at any time. Indicate any deletion by a single line through
the material to be deleted. Initial and date each deletion. Take care to not obliterate what was
written previously.

• Do not remove any pages from the book.

Specific requirements for field logbook entries include:

• Initial and date each page.
• Sign and date the final page of entries for each day.
• Initial and date all changes.
• Multiple authors must sign out the logbook by inserting the following:

Above notes authored by:
- (Sign name)
- (Print name)
- (Date)

• A new author must sign and print his/her name before additional entries are made.
• Draw a diagonal line through the remainder of the final page at the end of the day.
• Record the following information on a daily basis:

- Date and time
- Name of individual making entry
- Names of field team and other persons on site
- Description of activity being conducted including station or location (i.e., well, boring,

sampling location number) if appropriate
- Weather conditions (i.e., temperature, cloud cover, precipitation, wind direction, and

speed) and other pertinent data
- Level of personal protection to be used
- Serial numbers of instruments
- Required calibration information

Serial/tracking numbers on documentation (e.g., carrier air bills)

CDM Federal Programs Corporation Technical Standard Operating Procedures
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SOP 4-1
Revision: 4
Date: June 20,2001
Page 4 of5

Entries into the field logbook shall be preceded with the time (written in military units) of the
observation. The time should be recorded frequently and at the point of events or measurements that
are critical to the activity being logged. All measurements made and samples collected must be
recorded unless they are documented by automatic methods (e.g., data logger) or on a separate form
required by an operating procedure. In these cases, the logbook must reference the automatic data
record or form.

At each station where a sample is collected or an observation or measurement made, a detailed
description of the location of the station is required. Use a compass (include a reference to magnetic
declination corrections), scale, or nearby survey markers, as appropriate. A sketch of station location
may be warranted. All maps or sketches made in the logbook should have descriptions of the features
shown and a direction indicator. It is preferred that maps and sketches be oriented so that north is
toward the top of the page. Maps, sketches, figures, or data that will not fit on a logbook page should
be referenced and attached to the logbook to prevent separation.

Other events and observations that should be recorded include:

• Changes in weather that impact field activities.
• Deviations from procedures outlined in any governing documents. Also record the reason for

any noted deviation.
• Problems, downtime, or delays.
• Upgrade or downgrade of personal protection equipment.

5.3 Post-Operation

To guard against loss of data due to damage or disappearance of logbooks, completed pages shall be
periodically photocopied (weekly, at a minimum) and forwarded to the field or project office. Other
field records shall be photocopied and submitted regularly and as promptly as possible to the office.
When possible, electronic media such as disks and tapes should be copied and forwarded to the
project office.

At the conclusion of each activity or phase of site work, the individual responsible for the logbook
will ensure that all entries have been appropriately signed and dated, and that corrections were made
properly (single lines drawn through incorrect information, then initialed and dated). The completed
logbook shall be submitted to the records file.

CDM Federal Programs Corporation Technical Standard Operating Procedures
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Page 5 of5

6.0 RESTRICTIONS/LIMITATIONS

Field logbooks constitute the official record of onsite technical work, investigations, and data
collection activities. Their use, control, and ownership are restricted to activities pertaining to specific
field operations carried out by CDM Federal personnel and their subcontractors. They are documents
that may be used in court to indicate dates, personnel, procedures, and techniques employed during
site activities. Entries made in these notebooks should be factual, clear, precise, and non-subjective.
Field logbooks, and entries within, are not to be utilized for personal use.

7.0 REFERENCES

Sandia National Laboratories, Procedure for Preparing, Sampling and Analysis Plan, Site-Specific
Sampling Plan, and Field Operating Procedures, QA-02-03, Albuquerque Environmental Program
Department 3220, Albuquerque, New Mexico, 1991.

Sandia National Laboratories, Division. 7723, Field Operation Procedure for Field Logbook Content
and Control, Environmental Restoration Department, Albuquerque, New Mexico, 1992.
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PACKAGING AND SHIPPING OF
ENVIRONMENTAL SAMPLES

SOP: 2-1
Revision: 1

Date: June 20, 2001
Page 1 of27

Prepared: Krista Lippoldt

QA Review: David O. Johnson

Issued:

1.0 SAMPIPACKAGING AND SHIPPING OF ALL SAMPLES - This standard operating procedure
(SOP) applies to the packaging and shipping of all environmental samples. If the sample is
preserved or radioactive, the following sections may also be applicable.

Section 2.0
Section 3.0
Section 4.0
Section 5.0
Section 6.0 •
Section 7.0 •

• Packaging and Shipping of Samples Preserved with Hexane
• Packaging and Shipping of Samples Preserved with Sodium Hydroxide
Packaging and Shipping of Samples Preserved with Hydrochloric Acid
Packaging and Shipping of Samples Preserved with Nitric Acid
Packaging and Shipping of Samples Preserved with Sulruric Acid
Packaging and Shipping of Limited Quantity Radioactive Samples

1.1 OBJECTIVE

The objective of this SOP is to outline the requirements for the packaging and shipment of
environmental samples.

1.2 BACKGROUND

1.2.1 Definitions

Environmental Sample - An environmental sample is any sample that has less than reportable quantities
for any hazardous constituents according to Department of Transportation (DOT) regulations
promulgated in 49 CFR - Part 172.

Custody Seal - A custody seal is a narrow adhesive-backed seal that is applied to individual sample
containers and/or the sample shipping container (i.e. cooler) before offsite shipment. Custody seals are
used as a protective mechanism to ensure that sample integrity is not compromised during transportation
from the field to the analytical laboratory.

Secondary Containment - A secondary containment is the container that the sample is shipped in (i.e.,
plastic overpackaging if liquid sample is collected in glass).

Exempted Quantity - Exempted quantity is the amount of hazardous material that does not fall under
DOT/IATA/ICAO regulations. This exemption is very difficult to meet; most shipments will be made
under limited quantity.

Federal Programs Corporation Technical Standard Operating Procedures
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ENVIRONMENTAL SAMPLES

SOP: 2-1
Revision: 1
Date: June 20, 2001
Page 2 of27

Limited Quantity - Limited quantity is the maximum amount of a hazardous material for which there is
a specific labeling or packaging exception.

Performance Testing - Performance testing is the required testing of outer packaging. These tests
include the drop and stacking test.

Qualified Shipper - A qualified shipper is a person who has been adequately trained to perform the
functions of shipping hazardous materials.

1.2.2 Discussion

Proper packaging and shipping is necessary to ensure the protection of the integrity of environmental
samples shipped for analysis.

1.2.3 Associated Procedure

1.3

CDM Federal SOP 1-2, Sample Custody

RESPONSIBILITIES

Field Team Leader (FTL) - The field team leader is responsible for ensuring that packaging and
sampling procedures are conducted in accordance with this SOP. The field team leader is also
responsible for ensuring that CDM Federal properly coordinates laboratory analysis of samples.

1.4 REQUIRED EQUIPMENT

Coolers with return address of CDM Federal office
Heavy-duty plastic garbage bags
Plastic Ziploc®-type bags, small and large
Clear tape
Fiber tape - nylon reinforced strapping tape
Duct tape
Vermiculite (or equivalent)*
Bubble wrap (optional)
Ice
Custody seals
Completed chain-of-custody record or CLP custody records, if applicable
Completed bill of lading
"This End Up" and directional arrow labels

* Check for any client-specific or laboratory requirements related to the use of absorbent packaging
materials.

CDM Federal Programs Corporation Technical Standard Operating Procedures
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1.5 PROCEDURES

The following steps must be followed when packing sample bottles and jars for shipment:

1. Verify the samples undergoing shipment meet the definition of "Environmental Sample" and are
not a hazardous material as defined by DOT. Professional judgment and/or consultation with the
appropriate health and safety coordinator or the health and safety manager should be observed.

2. Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber or duct tape.
Line the cooler with a large heavy-duty plastic garbage bag.

3. Be sure the caps on all bottles are tight (will not leak); check to see that labels and chain-of-
custody records are completed properly (SOP 1-2, Sample Custody).

4. Place all bottles in separate and appropriately sized plastic zip-top bags and close the bags. Up
to three VOA vials may be packed in one bag. Bottles may be wrapped in bubble wrap.
Optionally, place three to six VOA vials in a quart metal can and then fill the can with
vermiculite or equivalent. Note: Trip blanks must be included in coolers containing VOA
samples.

5. Place 2 to 4 inches of vermiculite (or equivalent) into a cooler that has been lined with a garbage
bag, and then place the bottles and cans in the bag with sufficient space to allow for the addition
of more packing material between the bottles and cans. It is preferable to place glass sample
bottles and jars into the cooler vertically. Due to the strength properties of a glass container,
there is much less chance for breakage when the container is packed vertically rather than
horizontally.

6. Put ice in large plastic zip-top bags (double bagging the zip-tops is preferred) and properly seal.
Place the ice bags on top of and/or between the samples. Several bags of ice are required
(dependant on outdoor temperature, staging time, etc.) to maintain the cooler temperature at
approximately 4° centigrade. Fill all remaining space between the bottles or cans with packing
material. Securely fasten the top of the large garbage bag with fiber or duct tape.

7. Place the completed chain-of-custody record or the CLP traffic report form (if applicable) for the
laboratory into a plastic zip-top bag, seal the bag, tape the bag to the inner side of the cooler lid
and close the cooler.

8. The cooler lid shall be secured with nylon reinforced strapping tape by wrapping each end of the
cooler a minimum of two times. Attach a completed chain-of-custody seal across the hinges of
the cooler on opposite sides. The custody seals should be affixed to the cooler with half of the
seal on the strapping tape so that the cooler cannot be opened without breaking the seal.
Complete two more wraps around with fiber tape and place clear tape over the custody seals.

CDM Federal Programs Corporation Technical Standard Operating Procedures
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9. The shipping container lid must be marked "THIS END UP" and arrow labels that indicate the
proper upward position of the container should be affixed to the cooler. A label containing the
name and address of the shipper (CDM Federal) shall be placed on the outside of the container.
Labels used in the shipment of hazardous materials (such as Cargo Only Air Craft, Flammable
Solids, etc.) are not permitted on the outside of containers used to transport environmental
samples and shall not be used. The name and address of the laboratory shall be placed on the
container, or when shipping by common courier, the bill of lading shall be completed and
attached to the lid of the shipping container.

1.6 RESTRICTIONS/LIMITATIONS

The holding times for the samples packed for shipment must not be exceeded. It is recommended that
samples be packed in time to be shipped nightly for overnight delivery. Use caution when shipping
samples for weekend delivery; make arrangements with the laboratory before sending samples.

2.0 PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH HEXANE

2.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations
for shipment by air and applies only to domestic shipments.

2.2 BACKGROUND

2.2.1 Definitions

Section 1.2.1 defines the terms relevant to this section.

2.2.2 Transportation

This section was prepared for the shipment of hexane-preserved samples.

2.2.3 Containers

• 40 ml glass VOA vials (up to 1L per outer package)

CDM Federal Programs Corporatic Technical Standard Operating Procedures
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2.3 RESPONSIBILITY

It is the responsibility of the qualified shipper to ensure that each shipment contains no more than the
maximum of 24 VOA vials for a total liquid volume of 1 liter and that the shipment is packaged
according to IATA/ICAO packaging instruction Y305 for limited quantities of hexane.

REQUIRED EQUIPMENT

Outer packaging (for limited quantities) insulated cooler that has passed the performance test
Garbage bags
Clear tape
Duct tape
Strapping tape (optional)
Ziploc®-type bags, small and large
Vermiculite (or equivalent)*
Bubble wrap
Ice
Chain-of-custody seals
Chain-of-custody form
Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)
Class 3 flammable liquid labels
Orientation labels
Consignor/consignee labels

* Check for any client-specific or laboratory requirements related to the use of absorbent packaging
materials.

2.5 PACKAGING

The following steps are to be followed when packaging limited quantity samples shipments.

• Tape any interior opening in the cooler (drain plug) from the inside to ensure control of
interior contents. Also, tape the drain plug from the outside of the cooler.

• All sample containers will be properly labeled and the label protected with waterproof tape
prior to sampling.

• At a minimum the label must contain:
- Project name
- Project number
- Date and time of sample collection
- Sample location
- Sample identification number
- Collector's initials

CDM Federal Programs Corporation Technical Standard Operating Procedures
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- Preservative (note amount of preservative used in miscellaneous section of the chain-of-
custody)

Wrap each container (40 ml VOA vials) in bubble wrap (secure with waterproof tape) to
prevent breakage.
Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.
Place wrapped containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
(Maximum of 4 VOA vials will fit inside a 500-ml wide-mouth polyethylene bottle.)
Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that
may occur.
Place a garbage bag in the cooler.
Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent
movement during shipment.
Place a sufficient amount of double-bagged ice around the samples to maintain the required
temperature during shipment.
Seal the garbage bag by tying or taping.
The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited quantity
shipment of dangerous goods.
Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the
cooler lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.
Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.
Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.
Mark the outside of the cooler with the proper shipping name of the contents, corresponding
UN number, and LTD. QTY. (as shown below).

HEXANES MIXTURE
UN1208
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.
Affix a Flammable Liquid label to the outside of the cooler.
Affix package orientation labels on two opposite sides of the cooler.
Secure the marking and labels to the surface of the cooler with clear waterproof tape to
prevent accidental removal during shipment.
An example of cooler labeling/marking locations is shown in Figure 1.

NOTE: No marking or labeling can be obscured by strapping or duct tape.

CDM Federal Programs Corporation Technical Standard Operating Procedures
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3.0

NOTE: The inner packaging of dangerous goods may be placed into the designated cooler
for shipment. Other non-regulated environmental samples may be added to the
cooler for shipment.

When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation
control technician to ensure the exterior surfaces do not exceed 0.5 mrem/h on all sides. This
survey will be documented and the results reviewed by the qualified shipper.
Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited Quantity (Appendix A).
Complete a Dangerous Goods Airbill.

Figure 1 Example of Cooler Label/Marking Locations

Address
Label

Strapping
Tape

Hexanes Mixture
UN 1208
LTD. QTY.

V

Taped
Drain

Orientation Labels
Proper Shipping Name and UN Number

Hazard Class Label

PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH SODIUM
HYDROXIDE

3.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations
for shipment by air and applies only to domestic shipments.
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3.2 BACKGROUND

3.2.1 Definitions

Section 1.2.1 defines the terms relevant to this section.

3.2.2 Transportation

This section was prepared for the shipment of sodium hydroxide (NaOH) preserved samples.

3.2.3 Containers

The inner packaging container (and amount of preservative) that may be used for these shipments
includes:

Exempted Quantities of Preservatives

Preservative

NaOH 30%

Desired in Final
Sample

pH Cone.

>12 0.08%

Quantity of Preservative (ml) for Specified
Container

40ml 125ml

.25

250ml

0.5

500ml

1

1L

2
5 drops = 1 ml

3.3 RESPONSIBILITY

It is the responsibility of the qualified shipper to determine the amount of preservative in each sample so
that accurate determination of quantities can be made.

REQUIRED EQUIPMENT

Outer packaging (for limited quantities) insulated cooler that has passed the performance test.
Garbage bags
Clear tape
Duct tape
Strapping tape (optional)
Ziploc®-type bags, small and large
Vermiculite (or equivalent)*
Bubble wrap (optional)
Ice
Custody seals
Chain-of-custody form
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• Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)
• Class 8 corrosive labels
• Orientation labels
• Consignor/consignee labels

• Check for any client-specific or laboratory requirements related to the use of absorbent packaging
materials.

3.5 PACKAGING

Samples containing NaOH as a preservative that exceed the exempted concentration of 0.08 percent
(2 ml of a 30 percent per liter) will be shipped as a limited quantity per packing instruction Y809 of the
IATA/ICAO Dangerous Goods Regulations.

The following steps are to be followed when packaging limited quantity samples shipments.

• Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior
contents. Also, tape the drain plug from the outside of the cooler.

• All sample containers will be properly labeled and the label protected with waterproof tape prior
to sampling.

• At a minimum the label must contain:
- Project name
- Project number
- Date and time of sample collection
- Sample location
- Sample identification number

Collector's initials
- Preservative (note amount of preservative used in miscellaneous section of the chain-of-

custody)
• This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to

prevent breakage.
• Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.
• Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
• Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that may

occur.
• Place a garbage bag in the cooler.
• Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent

movement during shipment.
• Place a sufficient amount of double-bagged ice around the samples to maintain the required

temperature during shipment.
• Seal the garbage bag by tying or taping.
• The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited quantity

shipment of dangerous goods. ______^_
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Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the cooler
lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.
Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.
Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.
Mark the outside of the cooler with the proper shipping name of the contents, corresponding UN
number, and LTD. QTY. (as shown below).

SODIUM HYDROXIDE SOLUTION
UN1824
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.
Affix a Corrosive label to the outside of the cooler.
Affix package orientation labels on two opposite sides of the cooler.
Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent
accidental removal during shipment.
An example of cooler labeling/marking locations is shown in Figure 1.

NOTE: Samples meeting the exemption concentration of 0.08 percent NaOH by weight
. will be shipped as non-regulated or non-hazardous.

NOTE: No marking or labeling can be obscured by strapping or duct tape.

NOTE: The inner packaging of dangerous goods may be placed into the designated cooler
for shipment. Other non-regulated environmental samples may be added to the
cooler for shipment.

When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control
technician to ensure the exterior surfaces do not exceed 0.5 mrem/h on all sides. This survey
will be documented and the results reviewed by the qualified shipper.
Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited Quantity (Appendix A).
Complete a Dangerous Goods Airbill.
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4.0 PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH HYDROCHLORIC
ACID

4.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations
for shipment by air and applies only to domestic shipments.

4.2 BACKGROUND

4.2.1 Definitions

Section 1.2.1 defines the terms relevant to this section.

4.2.2 Transportation

This section was prepared for the shipment of hydrochloric acid (HC1) preserved samples.

4.2.3 Containers

The inner packaging container (and amount of preservative) that may be used for these shipments
includes:

i

Exempted quantities of preservatives

Preservative

HC1 2N

Desirec
Sai

pH

<2

1 in Final
nple

Cone.

0.04%

Quantity of Preservative (ml) for Specified
Container

40ml

.2

125ml

.5

250ml

1

500ml 1L

5 drops = 1 ml

4.3 RESPONSIBILITY

It is the responsibility of the qualified shipper to determine the amount of preservative in each sample so
that accurate determination of quantities can be made.

4.4 REQUIRED EQUIPMENT

• Outer packaging (for limited quantities) insulated cooler that has passed the performance test.
• Garbage bags
• Clear tape ^^
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• Duct tape
• Strapping tape (optional)
• Ziploc®-type bags, small and large
• Vermiculite (or equivalent)*
• Bubble wrap
• ice
• Custody seals
• Chain-of-custody form
• Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)
• Class 8 corrosive labels
• Orientation labels
• Consignor/consignee labels

* Check for any client-specific or laboratory requirements related to the use of absorbent packaging
materials.

4.5 PACKAGING

The following steps are to be followed when packaging limited quantity samples shipments.

• Tape any interior opening in the cooler (drain plug) from the inside to ensure control of
interior contents. Also, tape the drain plug from the outside of the cooler.

• All sample containers will be properly labeled and the label protected with waterproof tape
prior to sampling.

• At a minimum the label must contain:
Project name

- Project number
- Date and time of sample collection

Sample location
- Sample identification number
- Collector's initials
- Preservative (note amount of preservative used in miscellaneous section of the chain-of-

custody)
• Wrap each container (40 ml VOA vials) in bubble wrap (secure with waterproof tape) to

prevent breakage.
• Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.
• Place wrapped containers inside a polyethylene bottle filled with vermiculite; seal the bottle.

(Maximum of 4 VOA vials will fit inside a 500-ml wide-mouth polyethylene bottle.)
• Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that

may occur.
• Place a garbage bag in the cooler.
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Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent
movement during shipment.
Place a sufficient amount of double-bagged ice around the samples to maintain the required
temperature during shipment.
Seal the garbage bag by tying or taping.
The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited quantity
shipment of dangerous goods.
Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the
cooler lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.
Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.
Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.
Mark the outside of the cooler with the proper shipping name of the contents, corresponding
UN number, and LTD. QTY. (as shown below).

HYDROCHLORIC ACID SOLUTION
UN1789
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.
Affix a Corrosive label to the outside of the cooler.
Affix package orientation labels on two opposite sides of the cooler.
Secure the marking and labels to the surface of the cooler with clear waterproof tape to
prevent accidental removal during shipment.
An example of cooler labeling/marking locations is shown in Figure 1.

NOTE: Samples meeting the exemption concentration of 0.04 percent HC1 by weight will
be shipped as non-regulated or non-hazardous.

NOTE: No marking or labeling can be obscured by strapping or duct tape.

NOTE: The inner packaging of dangerous goods may be placed into the designated cooler
for shipment. Other non-regulated environmental samples may be added to the
cooler for shipment.

When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation
control technician to ensure the exterior surfaces do not exceed 0.5 mrem/h on all sides. This
survey will be documented and the results reviewed by the qualified shipper.
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• Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited Quantity (Appendix A).

• Complete a Dangerous Goods Airbill.

5.0 PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH NITRIC ACID

5.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations
for shipment by air and applies only to domestic shipments.

5.2 BACKGROUND

5.2.1 Definitions

Section 1.2.1 defines the terms relevant to this section.

5.2.2 Transportation

This section was prepared for the shipment of nitric acid (HNOs) preserved samples.

5.2.3 Containers

The inner packaging container (and amount of preservative) that may be used for these shipments
includes:

Exempted quantities of preservatives

Preservative

HN03 6N

Desired in Final
Sample

PH

<2

Cone.

0.15%

Quantity of Preservative (ml) for Specified
Container

40ml 125ml

2

250ml

4

500ml

5

1L

8
5 drops = 1 ml

5.3 RESPONSIBILITY

It is the responsibility of the qualified shipper to determine the amount of preservative in each sample so
that accurate determination of quantities can be made.
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5.4 REQUIRED EQUIPMENT

Outer packaging (for limited quantities) insulated cooler that has passed the performance test.
Garbage bags
Clear tape
Duct tape
Strapping tape (optional)
Ziploc®-type bags, small and large
Vermiculite (or equivalent)*
Bubble wrap (optional)
Ice
Custody seals
Chain-of-custody form
Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)
Class 8 corrosive labels
Orientation labels
Consignor/consignee labels

* Check for any client-specific or laboratory requirements related to the use of absorbent packaging
materials.

5.5 PACKAGING

Samples containing HNOs as a preservative that exceed the exempted concentration of 0.15% HNOs
will be shipped as a limited quantity per packing instruction Y807 of the IATA/ICAO Dangerous Goods
Regulations.

The following steps are to be followed when packaging limited quantity samples shipments.
• Tape any interior opening in the cooler (drain plug) from the inside to ensure control of

interior contents. Also, tape the drain plug from the outside of the cooler.
• All sample containers will be properly labeled and the label protected with waterproof tape

prior to sampling.
• At a minimum the label must contain:

- Project name
- Project number
- Date and time of sample collection
- Sample location
- Sample identification number
- Collector's initials
- Preservative (note amount of preservative used in miscellaneous section of the chain-of-

custody)
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This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to
prevent breakage.
Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.
Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that
may occur.
Place a garbage bag in the cooler.
Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent
movement during shipment.
Place a sufficient amount of double-bagged ice around the samples to maintain the required
temperature during shipment.
Seal the garbage bag by tying or taping.
The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited quantity
shipment of dangerous goods.
Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the
cooler lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.
Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.
Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.
Mark the outside of the cooler with the proper shipping name of the contents, corresponding
UN number, and LTD. QTY. (as shown below).

NITRIC ACID SOLUTION (with less then 20%)
UN2031
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.
Affix a Corrosive label to the outside of the cooler.
Affix package orientation labels on two opposite sides of the cooler.
Secure the marking and labels to the surface of the cooler with clear waterproof tape to
prevent accidental removal during shipment.
An example of cooler labeling/marking locations is shown in Figure 1.

NOTE: Samples meeting the exemption concentration of 0.15 percent HNO3 by weight
will be shipped as non-regulated or non-hazardous.

NOTE: No marking or labeling can be obscured by strapping or duct tape.
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NOTE: The inner packaging of dangerous goods may be placed into the designated cooler
for shipment. Other non-regulated environmental samples may be added to the
cooler for shipment.

• When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation
control technician to ensure the exterior surfaces do not exceed 0.5 mrem/h on all
survey will be documented and the results reviewed by the qualified shipper.

sides. This

• Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited Quantity (Appendix A).

• Complete a Dangerous Goods Airbill.

6.0 PACKAGING AND SHIPPING OF SAMPLES PRESERVED WITH SULFURIC ACID

6.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations
for shipment by air and applies only to domestic shipments.

6.2 BACKGROUND

6.2.1 Definitions

Section 1.2.1 defines the terms relevant to this section.

6.2.2 Transportation

This section was prepared for the shipment of sulruric acid (H2SO.<) preserved samples.

6.2.3 Containers

The inner packaging container (and amount of preservative) that may be used for these
includes:

Exempted quantities of preservatives

Preservative Desired in Final Quantity of Preservative (ml) for Specified
Sample Container

pH Cone. 40 ml 125 ml 250 ml 500 ml 1 L

H,SO4 37N < 2 0.35% . 1 . 2 5 0 . 5 1 2

shipments

5 drops = 1 ml
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6.3 RESPONSIBILITY

It is the responsibility of the qualified shipper to determine the amount of preservative in each sample so
that accurate determination of quantities can be made.

6.4 REQUIRED EQUIPMENT

Outer packaging (for limited quantities) insulated cooler that has passed the performance test.
Garbage bags
Clear tape
Duct tape
Strapping tape (optional)
Ziploc®-type bags, small and large
Vermiculite (or equivalent)*
Bubble wrap
Ice
Custody seals
Chain-of-custody form
Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)
Class 8 corrosive labels
Orientation labels
Consignor/consignee labels

* Check for any client-specific or laboratory requirements related to the use of absorbent packaging
materials.

6.5 PACKAGING

Samples containing HaSO4 as a preservative that exceed the exempted concentration of 0.35 percent will
be shipped as a limited quantity per packing instruction Y809 of the IATA/ICAO Dangerous Goods
Regulations.

The following steps are to be followed when packaging limited quantity samples shipments.
• Tape any interior opening in the cooler (drain plug) from the inside to ensure control of

interior contents. Also, tape the drain plug from the outside of the cooler.
• All sample containers will be properly labeled and the label protected with waterproof tape

prior to sampling.
• At a minimum the label must contain:

- Project name
- Project number
- Date and time of sample collection
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Sample location
- Sample identification number
- Collector's initials
- Preservative (note amount of preservative used in miscellaneous section of the chain-of-

custody)
• Wrap each glass container in bubble wrap (secure with waterproof tape) to prevent breakage.
• Place the bubble wrapped container into a 2.7 mil Ziploc®-type bag, removing trapped air.
• Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
• .Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that

may occur.
• Place a garbage bag in the cooler.
• Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent

movement during shipment.
• Place a sufficient amount of double-bagged ice around the samples to maintain the required

temperature during shipment.
• Seal the garbage bag by tying or taping.
• The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited quantity

shipment of dangerous goods.
• Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the

cooler lid.
• If the shipment is from a DOE or other facility, place the results of the radiation screen and

cooler/sample survey with the chain-of-custody.
• Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.
• Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear

waterproof tape.
• Mark the outside of the cooler with the proper shipping name of the contents, corresponding

UN number, and LTD. QTY. (as shown below).

SULFURIC ACID SOLUTION
UN2796
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.
Affix a Corrosive label to the outside of the cooler.
Affix package orientation labels on two opposite sides of the cooler.
Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent
accidental removal during shipment.
An example of cooler labeling/marking locations is shown in Figure 1.
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NOTE: Samples meeting the exemption concentration of 0.35 percent H2S04 by weight
will be shipped as non-regulated or non-hazardous.

NOTE: No marking or labeling can be obscured by strapping or duct tape.

NOTE: The inner packaging of dangerous goods may be placed into the designated cooler
for shipment. Other non-regulated environmental samples may be added to the
cooler for shipment.

When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control
technician to ensure the exterior surfaces do not exceed 0.5 mrern/h on all sides. This survey
will be documented and the results reviewed by the qualified shipper.
Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited Quantity (Appendix A).
Complete a Dangerous Goods Airbill.

7.0 PACKAGING AND SHIPPING OF LIMITED QUANTITY RADIOACTIVE SAMPLES

7.1 OBJECTIVE

This section provides guidance for the shipment of soil and water environmental samples regulated
under the DOT Hazardous Materials Regulations and the IATA/ICAO Dangerous Goods Regulations
for shipment by air and applies only to domestic shipments.

7.2 BACKGROUND

7.2.1 Definitions

Section 1.2.1 defines the terms relevant to this section.

7.2.2 Transportation

This section was prepared for the shipment of environmental samples containing radioactive materials in
limited quantities.

7.2.3 Containers

The inner packaging containers that may be used for these shipments include:

• Any size sample container
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7.3 DESCRIPTION/RESPONSIBILITIES

• The qualified shipper will ship all samples that meet the Class 7 definition of radioactive
materials and meet the activity requirements specified in Table 7 of 49 CFR 173.425, as
Radioactive Materials in Limited Quantity. The qualified shipper will verify that all
packages and their contents meet the requirements of 49 CFR 173.421, "Limited Quantities
of Radioactive Materials."

• The packaging used for shipping will meet the general requirements for packaging and
packages specified in 49 CFR 173.24 and the general design requirements provided in
173.410. These standards state that a package must be capable of withstanding the effects of
any acceleration, vibration, or vibration resonance that may arise under normal condition of
transport without any deterioration in the effectiveness of the closing devices on the various
receptacles or in the integrity of the package as a whole and without loosening or
unintentionally releasing the nuts, bolts, or other securing devices even after repeated use.

• If the shipment is from a Department of Energy (DOE) facility, radiological screenings will
be completed on all samples taken. The qualified shipper will review the results of each
screening (alpha, beta, and gamma speciation). Samples will not be shipped offsite until the
radiological screening has been performed.

• The total activity for each package will not exceed the relevant limits listed in Table 7 of 49
CFR 173.425. The A2 value of the material will be calculated based on all radionuclides
found during previous investigations (if any) in the area from which the samples are derived.
The A2 values to be used will be the most restrictive of all potential radionuclides as listed in
49 CFR 173.435.

• The radiation level at any point on the external surface of the package bearing the sample(s)
will not exceed 0.005 mSv/hour (0.5 mrem/hour). These will be verified by dose and activity
monitoring prior to shipment of the package.

• The removable radioactive surface contamination on the external surface of the package will
not exceed the limits specified in 49 CFR 173.443(a). CDM Federal will use the DOE-
established free release criteria for removable surface contamination of less than 20 dpm/100
cm2 (alpha) and 1000 dpm/100 cm2 (beta/gamma). It should be noted that these values are
more conservative than the DOT requirements for removable surface contamination.

• The qualified shipper will verify that the outside of the inner packaging is marked
"Radioactive".

• The qualified shipper will verify that the excepted packages prepared for shipment under the
provisions of 49 CFR 173.421 have a notice enclosed, or shown on the outside of the
package, that reads, "This package conforms to the conditions and limitations specified in 49
CFR 173.421 for radioactive material, excepted package-limited quantity of material,

\ UN2910".
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7.4 REQUIRED EQUIPMENT

• Cooler or other acceptable outer packaging
• Garbage bags
• Clear tape
• Duct tape
• Strapping tape (optional)
• Ziploc®-type bags, small and large
• Vermiculite (for water samples) or equivalent*
• Bubble wrap (optional)
• Ice (if necessary)
• Custody seals
• Chain-of-custody form
• Survey documentation/radiation screening results (if shipping from DOE or radiological

sites)
• Orientation labels
• Exempted quantities label
• Consignor/consignee labels

• Check for any client-specific or laboratory requirements related to the use of absorbent packaging
materials.

7.5 PACKAGING

The following steps are to be followed when packaging limited quantity samples shipments.
• The cooler is to be surveyed by a qualified radiation control technician to ensure the exterior

surfaces do not exceed 0.5 mrem/h on all sides. This survey will be documented and the results
reviewed by the qualified shipper.

• Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior
contents. Also, tape the drain plug from the outside of the cooler.

• All sample containers will be properly labeled and the label protected with waterproof tape prior
to sampling.

• At a minimum the label must contain:
- Project name
- Project number
- Date and time of sample collection

Sample location
- Sample identification number
- Collector's initials

• This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to
prevent breakage.
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Place sufficient amount of vermiculite, or approved packaging material, in the bottom of the
cooler to absorb any leakage that may occur.
Place a garbage bag in the cooler.
Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent
movement during shipment.
If required, place a sufficient amount of double-bagged ice around the samples to maintain the
required temperature during shipment.
Seal the garbage bag by tying or taping.
Place a label marked "Radioactive" on the outside of the sealed bag.
Enclose a notice that includes the name of the consignor or consignee and the following
statement: 'This package conforms to the conditions and limitations specified in 49 CFR
173.421 for radioactive material, excepted package-limited quantity of material, UN2910.
The maximum weight of the package shall not exceed 30 kg (66 Ibs) for any limited quantity
shipment of dangerous goods.
Secure the chain-of-custody form (placed inside a Ziploc®-type bag) to the interior of the cooler
lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.
If a cooler is used, wrap strapping tape or duct tape around both ends of the cooler and around
the cooler lid.
Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.
Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.
Affix package orientation labels on two opposite sides of the cooler/package.
Affix a completed Excepted Quantities label to the side of the cooler/package.
Secure any marking and labels to the surface of the cooler with clear waterproof tape to prevent
accidental removal during shipment.
An example of the cooler labeling/marking is shown in Figure 2.

NOTE: No marking or labeling can be obscured by strapping or duct tape..

Complete the Shipment Quality Assurance Checklist (Appendix B).

NOTE: Except as provided in 49 CFR 173.426, the package will not contain more than 15
grams of 233U.
NOTE: A declaration of dangerous goods is not required.
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Figure 2 Radioactive Material - Limited Quantity Cooler Marking Example

Address Label

Strapping
Tape

This package conforms to the conditions and
limitations specified in 49 CFR ! 73.421 for
Radioactive Material, excepted package -
limited quantity of material, UN29IO. \

V Limited Quantity Notice \ Orientation Labels

Exempted Quantities Label

8.0 REFERENCES

U.S. Environmental Protection Agency, Sampler's Guide to the Contract Laboratory Program,
EPA/540/P-90/006, December 1990.

U.S. Environmental Protection Agency, Region IV, Standard Operating Procedures and Quality
Assurance Manual, February 1991.
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Sample Packaging

Yes No N/A
Q a a
a a a

Q
a

a
a

a
a
a

a
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a
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Q
Q

Q
a

a
a

Q
Q
Q

APPENDIX A
Dangerous Goods and Hazardous Materials Inspection Checklist

for Shipping Limited Quantity

The VOA vials are wrapped in bubble wrap and placed inside a Ziploc®-type bag.
The VOA vials are placed into a polyethylene bottle, filled with vermiculite, and tightly
sealed.
The drain plug is taped inside and outside to ensure control of interior contents.
The samples have been placed inside garbage bags with sufficient bags of ice to preserve
samples at 4°C.
The cooler exceeds the 66-pound limit for limited quantity shipment.
The garbage bag has been sealed with tape (or tied) to prevent movement during
shipment.
The chain-of-custody has been secured to the interior of the cooler lid
The cooler lid and sides have been taped to ensure a seal.
The custody seals have been placed on both the front and back hinges of the cooler, using
waterproof tape.

Air Waybill Completion

Yes No N/A
Q Q Q

Q
Q
Q
Q

Q

Q

Q

Q
Q
Q
Q

Q

a

a

a
Q
Q
a
a

Q

a

a

a a a

a a a

Section 1 has the shipper's name, company and address; the account number, date,
internal billing reference number; and the telephone number where the shipper can be
reached
Section 2 has the recipient's name and company along with a telephone number where
they can be reached
Section 3 has the BUI Sender box checked.
Section 4 has the Standard Overnight box checked.
Section 5 has the Deliver Weekday box checked
Section 6 has the number of packages and their weights filled out. Was the total of all
packages and their weights figured up and added at the bottom of Section 6?
Under the Transport Details box, the Cargo Aircraft Only box is obliterated, leaving
only the Passenger and Cargo Aircraft box.
Under the Shipment Type, the Radioactive box is obliterated, leaving only the Non-
Radioactive box.
Under the Nature and Quantity of Dangerous Goods box, the Proper Shipping Name,
Class or Division, UN or ID No., Packing Group, Subsidiary Risk, Quantity and
Type of Packing, Packing Instructions and Authorization have been filled out for the
type of chemical being sent.
The Name, Place & Date, Signature, and Emergency Telephone number appears at
the bottom of the FedEx Airbill.
The statement "In accordance with IATA/ICAO" appears in the Additional Handling
Information box.
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Proper Shipping
Name

Hydrochloric Acid
Solution

Nitric Acid Solution
(with less than 20%)

Sodium Hydroxide
Solution

Sulfuric Acid
Solution

Hexanes

Class or
Division

S

S

8

S

3

UN or ID
No.

UN 1789

UN2031

UN 1824

UN2796

UN 1208

Packing
Group

II

II

[I

II

II

Sub
Risk

Quantity

I plastic box x 0.5 L

1 plastic box x 0.5 L

1 plastic box x 0.5 L

1 plastic box x 0.5 L

1 plastic box x 1 L

Packing
Instruction

Y809

Y807

Y809

Y809

Y305

Authorization

LTD QTY

LTD QTY

LTD QTY

LTD QTY

LTD QTY

Sample Cooler Labeling

Yes No
Q Q

a
a

a
a
Q

Q

Q

Q
Q
Q

N/A
Q

Q

Q

Q
Q
Q

The proper shipping name, UN number, and LTD. QTY, appears on the shipping
container.
The corresponding hazard labels are affixed on the shipping container; the labels are not
obscured by tape.
The name and address of the shipper and receiver appear on the top and side of the
shipping container.
The air waybill is attached to the top of the shipping container.
Up Arrows have been attached to opposite sides of the shipping container.
Packaging tape does not obscure markings or labeling.
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APPENDIX B
SHIPMENT QUALITY ASSURANCE CHECKLIST

Date: Shipper:. Destination:

Item(s) Description:

Radionuclide(s):

Radiological Survey Results: surface.

Instrument Used: Mfgr:

S/N:

_mrem/hr 1 meter.

Model:

Cal Date:

Yes

LIMITED QUANTITY OR INSTRUMENT AND ARTICLE

No
1. Strong tight package (package that will not leak material during conditions normally

incidental to transportation).
2. Radiation levels at any point on the external surface of package less than or equal to 0.5

mrem/hr.
3. Removable surface contamination less than 20 dpm/100 cm2 (alpha) and 1000 dpm/100 cm2

(beta/gamma).
4. Outside inner package bears the marking "Radioactive".
5. Package contains less than 15 grams of U (check yes if ^"U not present).
6. Notice enclosed in or on the package that includes the consignor or consignee and the

statement, 'This package conforms to the conditions and limitations specified in 49 CFR
173.421 for radioactive material, excepted package-limited quantity of material, UN2910."

7. Activity less than that specified in 49 CFR 173.425. Permissible package limit:
Package Quantity:

8. On all air shipments, the statement, Radioactive Material, excepted package-limited quantity
of material shall be noted on the air waybill.

Qualified Shipper: . Signature:

CDM Federal Programs Corporation Technical Standard Operating Procedures
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* Sample Custody



I
Standard Operating Procedure

| Project-Specific Modification

™ Reason for and duration of modification: Sample custody procedures for the
Libby asbestos project vary slightly from SOP 1-2. These modifications are

I necessary for the entire duration of the project.

I Sample custody for all samples will be in accordance with SOP 1-2, with the
following modifications:

§ Section 3.0, Responsibilities - The field sample custodian is referred to as the
sample coordinator for the Libby Asbestos Project.

• Section 4.0, Required Supplies - A project-specific chain-of-custody (COC) form
will be used for the Libby Asbestos project.

| Section 5.1, Chain-of-Custody Record - The project-specific COC form will be
~ completed according to the following guidelines:

• Send to: Name of the laboratory that will receive the samples specific to COC.
To be completed by the sample coordinator.

Via: Hand delivery or shipped. Hand delivery refers to samples delivered by
_ hand to the onsite laboratory; shipped refers to samples sent to the laboratory by
I- delivery service (i.e., Federal Express). To be completed by the sample

coordinator.

8 Project: All samples collected in accordance with this sampling and analysis
plan (SAP) are part of the CSS. Circle CSS. To be completed by the field team.

" Sample Placed in Cooler/Bag: Refers to visual confirmation of the sample in the
_ shipping container. To be completed by the sample coordinator.

Index ID: Unique index identification number used to identify sample, in the
m form CSS-#####. To be completed by the field team.

Sample Date: The date each sample was collected, in the form MM/DD/YY. To
• be completed by the field team.

Sample Time: NA. To be completed by the field team.

Sample Matrix: The matrix of each sample collected, A = Air and D = Dust. To
• be completed by the field team.

1
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Standard Operating Procedure

| Project-Specific Modification
Sample Type: Sample type of each sample collected will be NA. To be

•j completed by the field team.

Volume/Area: Specific to air and dust samples. To be completed by the field
• team.

I Analysis Request Analysis of air samples collected: PCM/AHERA/ISO10312.
Analysis of dust samples collected: ISO 10312

• Comments: Any pertinent information regarding the sample.

Sample Received by Lab: To be checked by the sample custodian at the
• laboratory upon receipt of the samples to confirm presence of each sample on the

COC record.

I Total Number of Samples: Total number of samples on the COC form. To be
~ completed by the field team.

• Additional Comments: Any additional comments that relate to samples on the
COC form (i.e., turn around times). To be completed by the field team or sample

• coordinator.

_ Relinquished by: (1) Signed by field team member that relinquishes samples to
£- sample coordinator and company of person relinquishing samples to sample

coordinator (i.e., CDM). Date of relinquish shall be in the form MM/DD/YY and

I time shall be in military time. (2) Additional relinquished by lines to be
completed following standard sample custody procedures.

I Received by: (1) Signed by sample coordinator that receives samples from the
™ sampling team and company of person accepting samples from the field teams
_ (i.e., CDM). Date and time of acceptance should be the same as date and time of
• relinquish. (2) Additional received by lines to be completed following standard

sample custody procedures.

| Sample Condition upon Receipt: Will reflect the condition of samples at the
relinquish time (i.e., accept ok or not acceptable with an explanation). To be

B completed by the person receiving samples.

Page of : Sequential page number of the entire COC set sent to the
laboratory. To be completed by the sample coordinator.
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SAMPLE CUSTODY
SOP 1-2
Revision: 3
Date October 12,2001
Page 1 of9

Prepared: David O. Johnson

QA Review: Doug Updike

Issued:

Technii

Approved:

ignature/Date

1.0 OBJECTIVE

Due to the evidentiary nature of samples collected during environmental investigations, possession must be
traceable from the time the samples are collected until their derived data are introduced as evidence in legal
proceedings. To maintain and document sample possession, sample custody procedures are followed. All
paperwork associated with the sample custody procedures will be retained in CDM Federal Programs
Corporation (CDM Federal) files unless the client requests that it be transferred to them for use in legal
proceedings or at the completion of the contract.

Note: Sample custody documentation requirements vary with the specific EPA region or client. This SOP is
intended to present basic sample custody requirements, along with common options. Specific sample
custody requirements should be presented in the project-specific quality assurance (QA) project plan or
project-specific modification or clarification form (See Section U-l).

2.0 BACKGROUND

2.1 Definitions

Sample - A sample is material to be analyzed that is contained in single or multiple containers representing
a unique sample identification number.

Sample Custody - A sample is under custody if:

1. It is in your possession.
2. It is in your view, after being in your possession.
3 . It was in your possession and you locked it up.
4. It is in a designated secure area.

Record - A chain-of-custody record is a form used to document the transfer of custody of
samples from one individual to another.

Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is used to
detect tampering with samples after they have been packed for shipping.

CDM Federal Programs Corporation Technical Standard Operating Procedures
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Sample Label - A sample label is an adhesive label placed on sample containers to designate a sample
identification number and other sampling information.

Sample Tag - A sample tag is attached with string to a sample container to designate a sample identification
number and other sampling information. Tags may be used when it is difficult to physically place adhesive
labels on the container (e.g., in the case of small air sampling tubes).

3.0 RESPONSIBILITIES

Sampler - The sampler is personally responsible for the care and custody of the samples collected until they
are properly transferred or dispatched.

Field Team Leader (FTL) - The FTL is responsible for ensuring that strict chain-of-custody procedures are
maintained during all sampling events. The FTL is also responsible for coordinating with the subcontractor
laboratory to ensure that adequate information is recorded on custody records. The FTL determines whether
proper custody procedures were followed during the fieldwork and decides if additional samples are
required.

Field Sample Custodian - The field sample custodian, when designated by the FTL, is responsible for
accepting custody of samples from the samplers) and properly packing and shipping the samples to the
laboratory assigned.to do the analyses. A field sample custodian is typically designated only for large and
complex field efforts.

4.0 REQUIRED SUPPLIES

• Chain-of-custody records (applicable client or CDM Federal forms)
• Custody seals
• Sample labels or tags
• Clear tape

5.0 PROCEDURES

5.1 Chain-of-Custody Record

This procedure establishes a method for maintaining custody of samples through use of a chain-of-custody
record. This procedure will be followed for all samples collected or split samples accepted.

CDM Federal Programs Corporal Technical Standard Operating Procedures
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Field Custody

1. Collect only the number of samples needed to represent the media being sampled. To the extent
possible, determine the quantity and types of samples and sample locations prior to the actual
fieldwork. As few people as possible should handle samples.

2. Complete sample labels or tags for each sample, using waterproof ink.

Transfer of Custody and Shipment

1. Complete a chain-of-custody record for all samples (see Figure 1 for an example of a chain-of-
custody record. Similar forms may be used when requested by the client). When transferring the
possession of samples, the individuals relinquishing and receiving will sign, date, and note the time
on the record. This record documents sample custody transfer from the sampler, often through
another person, to the sample custodian in the appropriate laboratory.

• The date/time will be the same for both signatures when custody is transferred directly to another
person. When samples are shipped via common carrier (e.g., Federal Express), the date/time
will not be the same for both signatures. Common carriers are not required to sign the chain-of-
custody record.

• In all cases, it must be readily apparent that the person who received custody is the same person
who relinquished custody to the next custodian.

• If samples are left unattended or a person refuses to sign, this must be documented and explained
on the chain-of-custody record.

NOTE: If a field sample custodian has been designated, he/she may initiate the chain-of-custody record, sign
and date as the relinquisher. The individual samplers) must sign in the appropriate block, but does (do) not
need to sign and date as a relinquisher (refer to Figure 1).

2. Package samples properly for shipment and dispatch to the appropriate laboratory for analysis. Each
shipment must be accompanied with a separate chain-of-custody record.

3. Include a chain-of-custody record identifying its content in all shipments (refer to Figure 1). The
original record will accompany the shipment, and the copies will be retained by the FTL and, if
applicable, distributed to the appropriate sample coordinators. Freight bills will also be retained by
the FTL as part of the permanent documentation.

CDM Federal Programs Corporation Technical Standard Operating Procedures
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Figure 1
EXAMPLE CDM Federal Chain-of-Custody Record

CDM FederalProgramsCorporation '̂ SK^SS"1 CHAIN OF CUSTODY
AuMdfeyolCMVOWMrtMtfMlnc. (212)785-9123 RECORD

Fax: (212) 785-61 14 «wnu»

PROJECT ID. F1ELD TEAM LEADER

PROJECT NAME/LOCATION

MEDIA TYPE
1. Surface Water
2. Groundwater
3. Leachate
4. Field QC
5. Soil/Sediment
6. Oil
7. Waste
8. Other

SAMPLE
LOCATION

NO.

1.

2.

3.

4.

S.

6.

7.

8.

9.

10.

SAMPLER SIGNATURES:

RELINQUISHED BY: 0,
(BWKT)

000

RELINQUISHED BY: a

OB*

COMMENTS:

PRESERVATIVES
1. HCI,pH<2
2. HN03, pH <2
3. NaOH. pH >12
4. H2S04. pH <2
5. Zinc Acetate, pH >9
6. Ice Only
7. Not Preserved
8. Other

LABORATORY
SAMPLE
NUMBER

ATE/TME

ATE/TWE

PRESER- MEDIA SAW
VATIVES TYPE TY
ADDED

RECEIVED BY: DA
trwD

em*
RECEIVED BY: (M

an*

LAD
ANC

LAB

ORATORY
ADDRESS

CONTRACT:

SAMPLE TYPE
G«Grab
C = Composite

PLE 19
PE DATE

TIME
SAMPLED

A
N

A
LY

S
E

S
 (

Li
st

 n
o.

 o
l

co
nt

ai
ne

rs
 s

ub
m

itte
d)

IE/TIME RELINQUISHED BY:

«BM>

TE/TIME RELINQUISHED BY:

OOMI

OATE/nve

DATE/TIME

DATE SHIPPED

AIRBILL NO.

REMARKS
(Note if MS/MSO)

RECEIVED BY: DATE/TIME
(fflKTI

ranw

RECEIVED BY: DATE/TIME

(SOW

DISTRIBUTION: WMBaitfyilkwcopiMacaonvtnywnxifcihir̂  1/98

NOTE: If requested by the client, different chain-of-custody records may be used. Copies of the template for
this record may be obtained from the Fairfax Graphics Department.
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.Procedure for Completing CDM Federal Example Chain-of-Cnstody Record (Refer to Figure 1.)

The following procedure is to be used to fill out the CDM Federal chain-of-custody record. The record is
provided herein as an example chain-of-custody record. If another type of custody record (i.e., provided by
the EPA contract laboratory program or a subcontract laboratory) is used to track the custody of samples, the
custody record should be filled out in its entirety.

1. Record project number.

2. Record FTL for the project (if a field sample custodian has been designated, also record this name in
the "Remarks" box).

3. Record the name and address of the laboratory to which samples are being shipped.

4. Enter the project name/location or code number.

5. Record overnight courier's airbill number.

6. Record sample location number.

7. Record sample number.

8. Note preservatives type and reference number.

9. Note media type (matrix) and reference number.

10. Note sample type.

11. Enter date of sample collection.

12. Enter time of sample collection in military time.

13. When required by the client, enter the names or initials of the samplers next to the sample location
number of the sample they collected.

14. List parameters for analysis and the number of containers submitted for each analysis.

15. Enter MS/MSD (matrix spike/matrix spike duplicate) if sample is for laboratory quality control or
other remarks (e.g. sample depth).

16. Sign the chain-of-custody record(s) in the space provided. All samplers must sign each record.

17. If sample tags are used, record the sample tag number in the "Remarks" column.

18. Record date shipped.

19. The originator checks information entered in Items 1 through 16 and then signs the top left
"Relinquished by" box, prints his/her name, and enters the current date and time (military).

Federal Programs Corporation Technical Standard Operating Procedures
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20. Send the top two copies (usually white and yellow) with the samples to the laboratory; retain the
third copy (usually pink) for the project files. Retain additional copies for the project file or
distribute as required to the appropriate sample coordinators.

21. The laboratory sample custodian receiving the sample shipment checks the sample label
information against the chain-of-custody record. Sample condition is checked and anything
unusual is noted under "Remarks" on the chain-of-custody record. The laboratory custodian
receiving custody signs in the adjacent "Received by" box and keeps the copy. The white copy
is returned to CDM Federal.

5.2 Sample Labels and Tags

Unless the client directs otherwise, sample labels or tags will be used for all samples collected or accepted
for CDM Federal projects.

1. Complete one label or tag with the information required by the client for each sample container
collected. A typical label or tag would be completed as follows (see Figure 2 for example of sample
tag; labels are completed with the equivalent information):

Record the project code (i.e., project or task number).
Enter the station number (sample number) if applicable.
Record the date to indicate the month, day, and year of sample collection.
Enter the time (military) of sample collection.
Place a check to indicate composite or grab sample.
Record the station (sample) location.
Sign in the space provided.
Place a check next to "yes" or "no" to indicate if a preservative was added.
Place a check under "Analyses" next to the parameters for which the sample is to be
analyzed. If the desired analysis is not listed, write it in the empty slot. Note: Do not write
in the box for "laboratory sample number."

• Place or write additional relevant information under "Remarks".

2. Place adhesive labels directly on the sample containers. Place clear tape over the label to protect
from moisture.

3. Securely attach sample tags to the sample bottle. On 80 oz. amber bottles, the tag string may be
looped through the ring style handle and tied. On all other containers, it is recommended that the
string be looped around the neck of the bottle, then twisted and re-looped around the neck until the
slack in the string is removed.

Federal Programs Corporation Technical Standard Operating Procedures
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Figure 2
EXAMPLE Sample Tag
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NOTE: Equivalent sample labels or tags may be used.
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5 J Custody Seals

Custody seals must be placed on the shipping containers (e.g., picnic cooler) prior to shipment. The seal
should be signed and dated by a field team member.

Custody seals may also be placed on individual sample bottles. Check with the client or refer to EPA
regional guidelines for direction.

5.4 Sample Shipping

The CDM Federal standard operating procedure listed below defines the requirements for packaging and
shipping environmental samples.

• CDM Federal SOP 2-1, Packaging and Shipping of Environmental Samples

6.0 RESTRICTIONS/LIMITATIONS

Check with the EPA region or client for specific guidelines. If no specific guidelines are identified, this
procedure should be followed.

For EPA Contract Laboratory Program (CLP) sampling events, combined chain-of-custody/traffic report
forms or other EPA-specific records may be used. Refer to regional guidelines for completing these forms.

The EPA FORMS II Lite™ software may be used to customize sample labels and custody records when
directed by the client or the CDM Federal project manager.

CDM Federal ProtTams Corporaciu Technical Standard Operating Procedures
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